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FREE... 


New 24-Page 


Treatise on 
Instrument 


Transformers 


Available to Schools and 
Training Classes 
TILITY metering superintendents, industrial 


U 


here’s 


electrical engineers, switchboard builders — 


a desk-mate you will consult often and 
Instructors in engineering schools and 


- you will want to 


profitably 
on-the-job training programs -- 


Single or quantity copies are 


IGY SATELLITE INSTRUMENTATION @ FUTURE 


use this informative bulletin as a textbook. It’s the 
most complete treatise ever compiled on the theory 
and operation of instrument transformers. 
Included are comprehensive data presented in 
handy reference form, typical performance curves 
and a handy ratio-phase angle correction chart. 


yours for the asking. Write Allis- 


Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


Allis-Chalmers 
Instrument Transformers 
Available in 
Over 400 Ratings 


ALLIS-¢ 


Name the application. There’s an Allis-Chalmers in- 
strument transformer that fills the bill precisely. Indoor, 
outdoor, dry-type, oil or compound-filled units — they 
are all available in the widest possible rating range. 
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light weight and 
unusually high 


compressive strength 


It’s the corrugated bronze tape that 
makes CM-OT particularly suitable 
for direct burial power and control 
circuits. It provides a cable that is 
light weight, has high compressive 
strength, and whose cost approxi- 
mates standard rubber-insulated, 
neoprene-sheathed cables. In 
addition, the bronze tape serves as 
an excellent shield and ground for 
control cable circuits in those utility 
and industrial applications where 
these are considered desirable. 


The CM-OT sheath consists of a 
5-mil, helically-wrapped, corrugated 
bronze tape . . . a wall of Okoprene 
reinforced with an Okoprene-filled 
cable tape . . . and an outer wax and 
mica lubricated finish. While pri- 
marily designed for multi-conductor 
signal and control cables, the 


where there’s electrical power .. . there’s 


writing to advertisers 


CM-OT sheath can be supplied over 
single and multi-conductor power 
cables with conductor sizes as large 
as #4/0 Awg. 


Here are just some of the basic 
direct burial installation require- 
ments that CM-OT meets: resistant 
to earth pressures, water, corrosion, 
electrolysis, fungi, insects and small 
rodents, lightning surges and ex- 
tremes of temperature. It is flexible 
and easy to handle, splice and ter- 
minate with conventional tools... 
can be installed in long lengths 
(1500-2500 feet or longer)... 
adaptable for aerial, underground 
duct, rack or conduit installations 
... long life and reliability. 


For more complete details, write 
for Bulletin EG -1086 to The 
Okonite Company, Passaic, N. J. 
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JUST OFF 
THE PRESS! 








The key to this method is a step- 
by-step sequence as shown at the 
left (the first inside page of the 
new Data Bulletin 262). 


For each step, all the necessary 
data is at your finger tips. You 
have a choice of two methods— 


for the man who wants more range and versatility in his fuse 
coordination, a “‘precision’’ technique is offered in the bulletin— 


for the man-on-the-go, whose fuse coordination requirements are 
not so rigorous, the ‘“‘rule-of-thumb’”’ coordination is offered. 
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In Conada 54 C Electric Canada, Ltd., 8 Vansco Road, Toronto 14 
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OUTDOORS in extremes of weather and temperature—J-M Transite Ducts stay 
corrosion- and rot-free without paint or surface treatment of any kind. 


J-M Transite” Ducts give long, trouble-free service 


... never rust, rot, or corrode 


Wherever you see conduit—in ex To eliminate raceway maintenance, 
posed locations indoors or out—you  dJohns-Manville Transite Ducts offer 
see more and more of the conduit you a raceway that is built to take 
that really protects—Johns-Manville exposure to weather and corrosive 
Asbestos-Cement Transite Ducts. atmospheres. No need to paint and 


To cut circuit losses, Transite pro repaint—because ‘Transite resists 


vides complete circuit isolation with C°rrosion, fungus, and rot—resists 


a non-conductive, non-inductive the heat and flame of extreme-tem- 


barrier of asbestos and cement. Be perature burnouts. 

cause it is made of incombustible, Let us send you free brochure 
completely inert materials, Transite EL-29A. Write Johns-Manville, Box 
protects adjacent cable runs from 14, New York 16, New . 

the flame and heat of burnouts even York. In Canada: Port 4 

at extreme temperatures. Credit, Ontario. 14 


Johns-Manville TRANSITE DUCTS 


Made of Asbestos-Cement 


J-M Conduit for exposed and underground installations without concrete 
J-M Korduct” for installation in concrete 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


INDOORS — Transite’s light 
weight, quickly assembled tapered 
couplings, and pre-shaped bends 
offer installation speed to match 
Transite’s low maintenance 
requirements. 
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THIS NEW 8-PAGE BOOKLET TELLS WHY ROEBLING 
TELLURIUM LEAD ALLOY SHEATH LASTS LONGER! 


90% less creep...4'4 times greater bending life... unusual 
stability under heat... negligible age-hardening—you've 
read how Roebling Tellurium Lead Alloy Cable Sheath has 
all these favorable, life-saving qualities, and more. Now 
the full story, complete with useful technical data, is told in 
an illustrated 8-page bulletin that’s free for the asking. 

Learn how cable maintenance problems can be materially 
reduced, with savings. Send for your copy of this informative 
book today! 


ROE BLENG S 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Ison Corporation 


f 
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Laboratori researchers Henry S. McDonald, Dr Eng from 
Hopkin ind Max V. Mathew Se.D. from M.LT., examine 


magnetic Lape used in new researe h tee hinique Voice waves are con 
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al” 
verted into sequences of numbers by periodic sampling of amplitudes, 
8000 samples per second, General purpose electronic computers 


act on these numbers as a proposed transmitting device might, 


They send real voices on imaginary journeys 


In their quest for better telephone service, Bell Labora 
tor es TEeSeAa4;re he Is must explore many new dev Ices proposed 
for the transmission of speech signals. For example, appa 
ratus can be made to transmit speech in the form of pulses 
But researchers must always answer the crucial question: 
how would a voice sent through a proposed device sound 


to the listener 


Inn the past it often has been necessary to construct 


costly apparatus to find out. Now the researchers have 


devised a way to make a high-speed electronic computer 
perfectly imitate the behavior of the device, no matter how 
complicated it may be. The answer is obtained without 


building any apparatus al all, 


BELL TELEPHONE LABORATORIES BB 


The researchers set up a “program” to be followed by 
the computer. Actual voice waves are converted into a 
sequence of numbers by sampling the waves 8000 times 
per second. Numbers and program are then fed into the 
computer which performs the calculations and “writes out” 
a new sequence ol numbers. This new sequence is con- 
verted back into real speech. Listeners hear exactly how 


well the non-existent device could transmit a real voice. 


With this novel technique, new transmission ideas are 
screened in only a fraction of the time formerly required. 
Thus valuable time and scientific manpower are saved in 
Bell Laboratories’ constant search to provide still better 


service for telephone customers. 


World center of communications research and development 
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CRIMPING! 


a quick check of indent-depth tells you 
this electrical connection is safe! 


There’s no way to check a soldered connection—without destroying 

that connection! The modern Burndy crimping method affords first piece 
a quick check for electrical and mechanical safety—simply by guarantees el 
measurement of this depth of indent. The cross-section view (right) shows connections for the 
how this indent is designed to coin conductor and connector production 
into intimate contact...for a strong connection, as electrically sound 

as the conductor itself. And the depth of indent is controlled 

by the installation tool! Unlike solder which can weaken at high 

temperatures frequently encountered by modern equipment, the Burndy 

crimped connection with its wide tolerance endures in all environments 

Too—Burndy electrical connections get rid of human error—no skill or 

training is required. The control is engineered into the connector and 

the tool! Put a crimp on rising production costs!—send for the full story 

on Burndy crimp-type connections, today! 
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2 3 4 
Flux Density—Kilogausses 


Armco TRAN-COR A-G Gives You 
Guaranteed Minimum Permeability of 2150 at 100 Gausses 


Unusual properties of Armco 


Electrical Steel offer unique design advantages. 


lor applications requiring exceptionally high permeability uniform properties in all directions, low core loss, adequate 
at low and moderate inductions, you'll find Armco ductility for punching, and availability in welded coils on 
Pran-Cor® A-G economically meets design requirements, cut lengths. This combination of advantages makes the 
Every shipment is production tested for permeability. material especially useful in the design and production of 
Pypical peri ibility value s are; audio and ry transformers, high impedance devices, in- 


eee Se strument transformers, servo mechanisms and high fre- 
Induction Permeability quency generators ( 100 to 1200 cycles). 
(gausses) (gausses per oersted) 





Design Data Available 


100 2300 To help you utilize Tran-Cor A-6 most effectively, design 
1000 6000 curves are available. They show core loss at 50 to 10.000 
4000 12000 cycles, exciting RMS volt-amperes, reactive volt-amperes, 
6000 13000 magnetization, permeability and incremental permeability 


at inductions from 100 to 10,000 gausses. 








This special Armco Electrical Steel is produced in 29 


Added Advantages 


and 26 gage, with or without standard or special Armco 
Besides unusual permeability, Armco TRAN-Cor A-6 gives 


insulations, Write us today for complete information on 
you many other advantages These include reasonably Armco PRAN-COR A.6. 


ARMCO STEEL CORPORATION 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC * THE ARMCO INTERNATIONAL CORPORATION 


1527 Curtis Street, Middletown, Ohio 
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WEATHERPROOF 


GENERAL CABLE 


ALECTRAL 


ALUMINUM 
CONDUCTORS 


Consistent, outstanding performance mark General Cable’s ALECTRAL 
Bare and Insulated aluminum conductors. Manufactured to General 
Cable’s high standards in all sizes. Bare ACSR and aluminum * Weather 
proof aluminum and ACSR conductors « All types of service drop cables 
ALECTRAL is available with a complete range of paper, rubber ond 
thermoplastic insulations, backed up by over 75 years of General Cable's 
engineering and manufacturing experience 
SERVICE DROP CABLE GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, N. Y 
Offices and Distribution Centers Coast-to-Coast 


x» 
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Only circuit breakers 





can be tested! 


...and tests prove 











Westinghouse AB breakers 








protect at the precise rating 







you need 















































breaker protection is sure and acéurate “ 
you CAN BE SURE...1F 17s \ Vesti nghouse 
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PRE-TESTED CIRCUIT 
PROTECTION IS 
“INSURANCE” 


by H. D. Dorfman 
Westinghouse Electric Corporation 





A most important consideration in se- 
lecting a circuit protective device is its 
ability to protect at the precise rating 
for which it is designed. Under-rated 
devices are nearly as bad, though not as 
hazardous, as over-rated ones. Load test- 
ing is the only positive way to be sure 
a circuit is truly protected. 

Obviously, fuses cannot be calibrated 
and load-tested. An operation-tested 
fuse is like a tested match, of no further 
use. Thus, precision protection may not 
be assured. 

Circuit breaker accuracy can be tested 
by the manufacturer before shipping and 
retested, if desired, in the field. Wher 
tested breakers are provided by a repu- 
table company, you can be sure they 
will protect at exactly the rated load. 


Heat-Treating Important 


A number of factors distinguish the 
properly designed and tested breaker. 
Life-long maintenance of calibration is 
assured by several preliminary steps. 
Heat-treating of bimetal subassemblies 
relieves any stresses set up during man- 
ufacture and insures their permanent 
“set.’’ Failure to heat-treat can result 
in later destruction of calibration by 
load cycles. 

Latching surfaces should be ground 
and polished to eliminate erratic trip- 
ping. Latch members also should be 
heat-treated to prevent wear and distor- 
tion. To insure perfect mating of parts, 
the production and assembly of circuit 
breakers should take place in a tempera- 
ture and humidity-controlled area. 


Tests Verify Calibration 

These tests conducted on all Type F 
breakers made by my company, for in- 
stance, typify the painstaking care 
necessary to assurethe protective quality 
of such devices. 

1. Magnetic elements are adjusted to 
trip at ten times the thermal rating. 

2. After pre-setting of calibrating 
screw, thermal elements are tested to 
trip the breaker at a specific overload, 
within strict limits. 

3. Only after the second successful 
thermal tripping run is the cover assem- 
bled on the breaker. 

4. Following a 5,000-volt insulation 
check, the thermal calibration is again 
test-verified to determine that bimeta! 
calibrations were not altered before or 
during breaker cover placement. 

Such tests assure positive circuit pro- 
tection at the precise rating for which 
the circuit breaker is designed. 
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AM Plivai splice 
can he used on 
solid or stranded 
conductors, 0) 


combinations thereof. 


AMPlivar splices, with multiple ring stripping action, 
eliminate scraping, dissolving in solvents, burning, or 
other methods for removing insulation. Included among 
its many other features are: 


NO HEAT DAMAGE TO WIRE OR INSULATION—as often occurs 
in alternate methods of splicing. 


SMALL SitzE—searcely larger than the wires themselves 
but design-engineered to lock wire and connector into a 


high tensile strength splice. This cutaway of the AMPlivar splice 


CORROSION RESISTANT the joint is hermetically sealed shows how conductor material extrude 
during splicing. outwardly into serrations for added 
strength and electrical contact. The 
LOWER INSTALLED Costs—-eliminates soldering mate- splice is as corrosion resistant as the 
rials and equipment ... requires less wire... reduces time wire itself. 
required to make the splice. 


Further information is available on request. 


IDEAL FOR SSEMBLY LINE PRODUC 
TION the AMP Horizontal Auto- 
machine uses AMPlivar splice con 
nectors in strip form, for automatic 
splicing as fast as the operator can 
insert the wires. 
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HERE IS AN EXAMPLE 


Reliability in Capacitor Design 


This Sprague Vitamin Q capacitor has an expected service life of more than twenty 
years. It was made for the shore end filter which feeds high-voltage direct current 
to operate the amplifiers in the new Trans-Atlantic Telephone Cable. 

In all phases of this outstanding communications accomplishment, reliability is the 
only valid standard of performance. Failure of this capacitor can cause serious 
and costly interruption of service on the cable. 

The Sprague Electric Company is honored to have merited the confidence of the 
Bell Telephone Laboratories and the Western Electric Company in having been 
selected to make this capacitor for such a critical application. 


SPRAGUE COMPONENTS: S| RAGUE 


SAPACITORS + TRANSISTORS +« MAGNETIC COMPONENTS i 
RESISTORS + INTERFERENCE FILTERS *« PULSE NETWORKS the trademark of reliability 
HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS 
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Effective Appraisal of Engineers 


NEWMAN 


An engineer's on-the-job performance often is 

fallaciously taken as evidence of fitness for a 

position with different or greater responsibilities 

and duties. Programs of appraisal result in more 

effective utilization of engineering manpower 

potentials and the reduction of costly personnel 
turnover. 


O BEGIN by reiterating the obvious, there exists 
today a serious shortage of engineers. This has been 
100,000 and 200,000. An ac- 
cruing annual deficit swells this total. With a population 


estimated at between 
age distribution unfavorable to an increasing supply and 
with demand enhanced by a steadily expanding economy, 
the shortage problem can be expected to become con- 
siderably more acute before improving. 

1954 
National Science Foundation survey of 11,000 companies 


Some industries are more affected than others. A 


disclosed the heaviest incidence of shortage to exist in 
the aircraft, electronic, and heavy-machinery industries. 
In the same study, it was pointed out that the electrical 
engineer—as contrasted to those in other engineering 
fields—was in shortest supply. Hence, the engineer, but 
especially the electrical engineer, is an extremely scarce 
commodity. 

What are the implications of this situation? First, sal- 
aries are going up. This has been particularly true of 
starting salaries for inexperienced graduate engineers, 
which now fall within a range of $450 to $480 a month. 
At the same time, salaries for upper-level enginecrs have 
not been increased at a similar rate. In other words, 
the historical margin between salaries of beginning en- 
gineers and those of experienced engineers has been nar- 
rowed. Thus, commensurate rewards for positions of 
greater responsibility are harder to give. Inequities have 
arisen, and instances are common where the beginning 
engineer is being paid more than one who came into the 
company a year or two earlier. In many other situations, 
in response to market conditions, the total engineering 
salary structure has been pushed out of line with that 
prevailing for other company areas. The shortage in 
these instances has distorted the entire compensation 
structure, 

Other problems have been engendered. Recruitment 
costs have risen to new highs. One company reports that 
costs run, on the average, half of the first year’s salary. 
Another estimates spending $2,800 in procurement costs 
for each new engineer added. Stull another problem is 
turnover. More and more job opportunities plus a too 


slow movement of engineers upward has produced ex 
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cessive turnover, at first concentrated largely at the lowe1 
levels but now also becoming serious at the higher levels. 
It is estimated that engineering requirements are now 
50% more than before World War IL and turnover al- 
most twice as high. Thus, the shortage problem tends 
to multiply itself. 

What is the answer to this acute problem? The obvious 
conclusion is to provide more engineers, but this calls 
for a long-term build-up in our engineering institutions, 
Most 
certainly it will not provide any real relief for the next 


in teaching staffs, and in facilities and equipment 


three to five years. An alternative course suggested is to 
make more effective use of the engineers we have today. 
Much has been written on how to utilize today’s engi 
neering talent to the maximum degree. One of the most 
interesting articles appears in the October 20, 1956, issue 
of Business Week, and is entitled “Getting More Mile 
age out of the Engineer.” This is a subject separate and 


apart from this article, but is significant because the 


effective use of engineers begins with effective appraisal. 
THE 


FUNCTION OF APPRAISAI 


It Is OBvious that one must know the strengths and 
weaknesses of engineering personnel before being able 
to capitalize on abilities or to point development toward 
a specific objective. It is also recognized that under to 
day’s management supply deficits, supervisory spots must 
be filled largely from within. This can be done intelli 
gently only if we know the best existing talent among 
the engineering group. Thus, a constant choice of pet 
sonnel is being made and a continuing appraisal fune 
tion is at work to enhance engineering effectiveness 

But the role of appraisal does not terminate here. It 
is necessary for effective placement, transler, or special 
assignments. It becomes the only realistic basis for both 
immediate and long-range manpower planning. The ap 
praisal of existing personnel can become the basis of 
realistic employment standards, built of the characteris 
tics which make up the most effective engineers now on 
hand. So appraisal has multiple uses, any of which could 
be termed significant to company success 


AN UNAVOIDABLE TASK 


AT THIs poINT—knowing the more tangible dimensions 
of appraisal—we can cast aside any remaining naivete. 


The practical fact is that one cannot avoid the appraisal 
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task 


Stance 


It is inherent in business activity. In any circum- 
people must be chosen for this or that task—for 
promotion for compen ation changes, ol lor numerous 


I his is 


“tly by the seat of the pants” basis or, al- 


’ 


other reasons the role of appraisal. Now this can 
be done on a 
ternatively, by following a planned, organized approach. 
The rugged individualists of the former philosophy are 
rapidly fading, and enlightened management is becoming 
strongly inclined toward an organized approach for im 


proved results, But how can one build such a program? 


WHO IS ‘TO BE APPRAISED 


Pie APPRAISAL OF ENGINEERS may apply to several dif- 
ferent classes of personnel, Essentially, the appraisal must 
Thi 


company 


be made of men in includes 


first 
They 


engineers out of college, o1 


two categories 


those men who are new to a may be 


cither new recruits as young 


they may be more experienced men who are seeking 


middle management or top management positions, ‘The 
cond major category includes the men within the com 


I he 


tion, to analyze training needs, o1 


pany purpose here is to identify men for promo 


to determine how to 


compensate the present stafl,. When we appraise eithe 


of these broad categories, we must keep in mind the 
hoped for end result of our appraisal efforts, What are 
we appraising the What 


measurement? 


man against? standards o1 


vauges constitute the unit of 


YARDSTICKS FOR APPRAISAI 


PHE ENGINEER'S PERFORMANCE on his current job is 
more often than not taken as primary evidence of his fit- 
ness to assume other jobs of differing responsibilities and 
duties. This is a basic fallacy at work in all company 
areas, but it is particularly dangerous in the enginecring 
area—especially so if the movement is from the duty of 
a professional engineer to that of a management person 
Phis latter transition is most difheult and more tortuous 
in engineering than in other areas 

The first yardstick for appraisal, therefore, should be 
a look at the future employment of the individual rather 
than the sole measure of present or past job perform 
ance. Appraisal is best when tied to foresight rather than 


hindsight. This means we should derive the 


nan re 


quirements or specifications for the which we 


job {or 
Then he 


cifically measured against those job requirements. Only 


are considering the engineer, should be spe 


in this fashion can his qualifications for candidacy be 
fully evaluated and his weaknesses identified so that any 


necessary corrective measures can be taken 


But another step should also be pursued 


\ppraisal, 
from a management point of view, should provide the 
basis for long-range manpower planning. Thus, the en 
ginect should be looked at in terms of how far up into 


the engineering o1 


management structure he could ulti- 


mately be expected to climb, Now, admittedly, this can 
only be a rough estimate, but repeated appraisals will 
converge on the right answer to his long-range potential, 
basis 


In this way, management will have a sounder 


par- 








164 


Newman 





Effecttve Appraisal of Engineers 





ticularly as multiple appraisals are accumulated—for 
planning its usage and replacement of engineers. This ts 
a critical phase of planning often overlooked, and is a 
basic appraisal requirement 

I'wo major appraisal areas are particularly pertinent 
to gauging long-range potential. These are human rela 
tions and analytical ability. Research indicates that most 
engineers who fail in higher positions with greater 
responsibilities do so because of the human, rather than 
the technical, aspects of the job. 

Men who are accustomed to dealing with instruments, 
predictable responses, or precise qualities of materials 
often fail to realize that men present problems which 
differ from engineering apparatus, in that dimensions 
are not so exact, reactions have infinite variability, and 
tolerances are much broader. Engineers, thus, are not as 
generally aware of mishandled people as they are of mis- 
used equipment. To place this failing in its correct per- 
spective, consider the balance between the technical and 
human relations requirements of management jobs. Even 
at the lower level of management, technical requirements 
do not often exceed 50° of the job. The remainder is 
concerned getting 


people. As one moves up the management echelon, the 


with things accomplished through 
emphasis swings further and further away from the tech- 
nical and more and more towards “people” relations, At 
a top management level—even in the engineering area— 
requirements are no more than 10% technical, with the 
remaining 90%, resting upon human relations. Thus, the 
major function of most management jobs is getting re- 
sults through people, and yet it is precisely in this area 
that the engineer exhibits his greatest weakness. There- 
fore, appraisal must be carefully keyed to discovery of the 
human relations abilities in engineers. 

In consideration of long-range potential, it should be 
realized that analytical ability is a major factor in engi- 
neering jobs. There is no substitute for the ability to 
assess a problem, divide it into its major and minor im- 
plications, judge its balance, and reach a logical and 
practical decision. Research shows a direct relationship 
between level ol positions and level of intelligence.* In 
this particular respect, the selection of engineering man- 
agers is easier, The rigorous requirements of an engi- 
neering curriculum plus a work experience which places 
that a 
management candidate chosen from a group of engi- 
the 


a premium on analytical ability almost 


assures 


neers will have 


intellectual stature to fill 
upper positions effectively. Yet, nonetheless, appraisal 


necessary 


should be attuned to evaluating this all-important men- 
tal quality in engineers. 

Now to bring to focus these appraisal standards, we 
need to look at engineers against the precise require- 
ments of jobs they are to fill, rather than concentrate so 
heavily on position functions now held. In addition, for 
manpower planning purposes, the long view needs to be 


accented. In 


abilities and 


intellectual competence are the critical ingredients. 


this sense, human relations 
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EFFECTIVE APPRAISAL 


BEFORE PARTICULAR TECHNIQUES of engineering evalua- 
tion are discussed, it may be desirable to describe some 
of the characteristics of a sound appraisal program, 
which tend to make the process effective in any company 
in any industry. 


Tailoring to Company Needs. In most circumstances a 
company is ill advised to adopt an appraisal program 
shaped for general usage or for particular application in 
another company. Engineering groups have different 
problems and different personalities. To be most effec- 
tive, appraisal should be tailored to the group to be ap- 
praised. Only in this fashion can it serve its optimum 
purpose, 


Periodic Appraisal. Engineers change significantly, par- 
ticularly at lower levels and younger ages. A proper ap- 
praisal program is repeated at intervals of at least once 
a year and more often in problem situations or when 
filling key positions. It is only in the repetitive evaluation 
situation that convergence upon the “right answer” is 
accomplished. It is only under periodic appraisal that 
we have a “moving” picture of the engineer and can note 
his progress and development. The appraisal process is 
device to fix one’s status in the 


not intended as a static 


organization permanently. 


Simplicity. More appraisal programs break because of 
engendered suspicions, doubts, and low credence than 
for most other reasons. Each engineer should know what 
is happening in the appraisal process and the role he is to 
play. The program should be carefully explained to him 
and all questions answered before its initiation, The en 
gineer should fully understand its mechanics, its put 
pose, and its implications. Evaluation can be truly effec 


tive only under these circumstances. 


Assessment of Potentials. As previously mentioned, this 
provides the basis for adequate manpower planning, pro- 


motion, compensation, transfer, or special assignment 


Multiple Appraisal Techniques. Up to the 


posed by practicality, the more evaluative the techniques 


limits im 


brought to bear on the engineer, the greater the likeli 
hood of accurate results. Though popular and more used 
than any other approach, supervisory appraisal has too 
large a margin of error to be tolerated. The error area 
is significantly shrunk by using multiple appraisal meth 
ods, each making its own contribution to the total evalua- 
tion. 

Not only should one use several appraisal techniques 
or approaches, but each should be different so that no 
part of the engineer is left in the “dark” zone. Approach- 
ing appraisal from several different angles and sides ex 
poses more and better information on the engineer, The 
best results are not obtained by interviewing a person 
times but rather by 


four integrating interviews with 


three other and different techniques 


Cross-Checking and Confirmation. The appraisal ap 


proaches should be chosen in such manner that they can 


en 
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be integrated, and in such fashion as to allow cross- 
checking of results. Results found from the use of one 
technique should either be supported by those derived 
from another approach or discarded, Only confirmed 
evaluative findings should be used. Information obtained 


from several different sources makes this possible. 


Direct and Relative Appraisal. One should use an evalu- 
ative approach which measures an engineer against the 
requirements both of the current position and the one 
to be held. Thus, he is being evaluated in terms of the 


absolutes of his job situation, But also, and most im- 
portantly, he must be compared with others in the engi- 
neering structure, for all are in competition with each 
other for more important responsibilities in the engi 
Therefore, both direct and relative 


neering structure. 


appraisal are necessary to a balanced point of view. 


Basis for Development. Appraisal will disclose the weak- 
nesses or “gaps’’ which an engineer possesses as measured 
against job standards or management requirements, 
These weaknesses should be made the specific objective 
of an engineering training and development program. 
In this fashion, realism is built into the development pro- 


gram—a point of major neglect in most such activities, 


Formal Evaluation Procedures. The basic premise here ts 
that appraisal evidence and results be recorded in such 
fashion that any reasonably intelligent person can go 
through the accumulated facts and arrive at the same 
decision as the appraiser. The “tracks” must be so clear 
that virtually anyone can follow the trail. This is the 
acid test of the correctness and validity of evaluative 


findings. 


Keeping Results Confidential. It is superficially evident 
that an appraisal program can be effectively killed by 
letting results become public 


property. The bridge ol 


confidence so necessary to “accepted” results is totally 


destroyed by such activity. 


Reporting Results. There is a strongly implied obligation 
to present the final appraisal results to the person who 
was evaluated, There is no way this step can be avoided 
if one is looking for maximum results. This should be 
done through the normal supervisory-subordinate _re- 


lationship. It is not a staff task and it cannot be dele 


gated. Either alternative saps the strength of the ap 


praisal result and voids the normal prevailing pattern 
of relationship in the business. 


PROGRAM PARTS 


A COMPLETE PROGRAM for appraisal consists of four 
basic clements: personal background information, inter- 
nal appraisals by company management, personnel tests, 
and personnel interviews. Each segment contributes to 
the summary appraisal for cach individual. In total, 


these parts provide opportunity for extensive cross- 
checks to confirm the reported results. Let us examine 


the role of each segment of the program. 
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Personnel Information Summary. The purposes of such 
a summary are to indicate actual and potential areas of 
competence, to indicate the past pattern of recognition 
and accomplishment, and to indicate leadership quali 
ties. The summary contains, essentially, a documentation 
of the person's education and training, complete work 
experience, and participation in outside associations. 
Lhe information should be assembled from personnel 
records and by direct interview 

\ penetrating analysis olf a person's history and record 
olten provides an explanation for his present status and 
important clues as to his probable future growth, It in 
dicates his interests and his willingness to put forth effort 
for the sake of personal growth and development, More 
over, it provides a pattern as to his ability to accept re 
sponsibility and to assume leadership positions. 

Interpretation of the engineer's background in terms 
of relative progress and accomplishments should also be 
made, The purpose is to highlight the areas of business 
competency, length of service and the rate of past recog- 
nition. Inasmuch as the achievement pattern of an indi- 
vidual has a distinct tendency to continue, this summary 


vives a broad indication ol potential 


Internal Company Appraisal 


The persons most compe 


tent to make appraisal judgments of an engineer are 
those who have known him best in his working environ- 
him over a 


task of 


from 


ment—the persons who have worked with 


period of years, For various reasons, the secur- 


ing an objective, meaningtul evaluation business 


difficult 


vised to secure an appraisal, it is likely to be more valid 


associates is a one. However, if a means is de 


and more valuable than any other appraisal device 


brought to bear on the individual 


three areas: position performance, mental qualifications, 


internal company appraisal described covers 


and human relations. Company appraisals have, in the 
past, characteristically leaned very heavily on position 
performance, a useful but incomplete appraisal tool 
Mental qualifications embracing the ability to cope with 
unusual situations, to develop new ideas and improved 
methods, to think through complex problems, and to 
grasp quickly the significance of a situation, have been 
dithcult to measure and, consequently, have been neg- 
lected by company appraisals in the past. The importance 
olf human relations has been receiving growing attention 
in the last several years, but generally their measure 
ment has been inadequate. 

In this appraisal, the three position performance, 
mental qualifications, and human relations—are merged 
This 


greatly improves the validity and thorough- 


and used as measures of management potential 


te hnique 
ness of the appraisal. 


Po achieve accurate and useful appraisal results, a 


forced-choice type of appraisal is employed. Other types 


ol ratings have not yielded the same high degree of va- 


lidity as has been achieved by this type ol approach. 


Here the person is forced to provide a definitive and dis- 


criminatory evaluation, It forces identification of the 


characteristics of an individual making for success or 
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failure as an engineer. It provides for categorical ap- 
praisal decisions rather than vague generalities. The 
tangible results of the evaluation, thus, are improved. 

The usual company internal rating system relies to 
a very significant degree on the judgment of the im- 
mediate supervisor or, in better systems, upon a com- 
mittee evaluation. It is recognized that some supervisors 
are good judges of people and others are rather poor. 
The engineer being appraised thus is often victimized 
by poor judgment. In the committee system of internal 
appraisal, the end results usually are a compromise of 
viewpoints and often reflect the thinking of the most 
dominant member of the committee. Thus, in either the 


supervisory or the committee system of internal com- 
pany evaluation of management personnel, the results 
have less than desirable validity, primarily because of 
the subjective influences present. 

The appraisal here rests upon the principle that a ma- 
jority opinion of a group of appraisers, each of whom en- 
gages in a completely independent evaluation, possesses 
far more validity than either of the two widely used sys- 


tems d¢scribed. Up to a point, the greater the number of 


qualified appraisers brought to bear upon an individual, 


the better the opportunity for confirming appraisal judg- 
ments and eliminating the bias and subjectivity present 
in other systems. 

Statistical verification shows that when five appraisers 
are used, the appraisal findings are significantly more 
valid than for three, and that when four appraisers are 
used, the appraisers are often split two and two as to 
judgments and it becomes necessary to choose arbitrarily 
one judgment over the other. Hence, the present concept 
of the internal company appraisal involves five appraisers. 
Ihe use of more than five appraisers cannot be justified 
either statistically or in terms of practical circumstances. 

As an ideal situation, the appraisers should be made 
up of (1) The immediate supervisor; (2) The supervisor's 
supervisor; (3) One person at o1 above the position of the 
person to be appraised and within the appraisee’s depart 
ment; and (4) ‘Two persons at or above the position of 
the person to be appraised and within other departments 
with which the person to be appraised has worked closely, 

The idea involved in the selection of raters along the 
suggested lines is to provide as many valid appraisals 
from as many possible angles as can be reasonably 
achieved, It does not appear possible to secure a high per- 
centage of objective, valid ratings from positions below 
that of the person to be appraised. Typical appraisals 


originating at a lower level may generally be divided 
into two classes: those that shade the appraisal to curry 
favor of the person being appraised, and those that are 
critical and biting rather than constructive. Hence, it 
seems wise to avoid the selection of appraisers at a lower 
level than the management person being appraised. 

Two other qualifications appear essential in the per- 
sons chosen as appraisers. First, they should have known 
the person on a working relationship basis rather than on 
a purely social basis. Second, the raters should have 


known the person rated for at least a year. 
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It is realized that the qualifications of the appraisers 
represent a standard toward which one should work, In- 
dividual circumstances may dictate other choices or 
divergence from the standard. It is urged, however, that 
the appraisers be chosen as nearly as possible in line with 
the suggested qualifications, Otherwise, the validity of the 


appraisals may be injured. 


Personnel Tests. These tests are basically valuable in the 
appraisal of engineers. Perhaps their primary asset is pro- 
viding information that otherwise would be difhcult and 
sometimes impossible to obtain. Examples of this are: 
gauging a person's basic intelligence, discovering his 
knowledge of proper principles ot supervision, or identify- 
ing fundamental interests. It is very difficult, for example, 
to determine the basic mental quality of a person if he 
speaks about his position and work accomplishment in 
which he has a strong background of experience. Such a 
person would show a “high face validity’’ and would 
seem quite intelligent. Removed from highly familia 
surroundings and environment, he might show to con- 
siderably less advantage. 

A second value of testing is diagnostic. The test re- 
sults point to appraisal areas needing further investiga- 
tion. The need for close scrutiny by other evaluative 
methods is accented, Finally, testing is useful, as an inte- 
grated part of the program, in confirming findings aris- 
ing from the other parts of the program, As previously 
mentioned, high appraisal validity comes from confirma 
tion of results. Tests provide a useful confirming device. 

There are a number of acceptable tests on the market 
than can easily be fitted into the program, Whatever tests 
are used, however, should meet certain requirements, In 
general, tests should 


Be proved valid by continued industry usage 

Be capable of being integrated with the other pro- 
gram parts 
3. Give best possible results with minimum time ex- 
penditure 
4. Cover the basic abilities and personal qualities val- 
uable to engineering appraisal. 


Tests generally should cover intelligence, interests, and 
temperament. Where supervisory jobs are being consid- 
ered, a supervisory knowledge test can be included 

In addition, tests should be interpreted by a fully 
The 


this purpose are those built for the engineering group. 


qualified and experienced person best norms for 
Research shows, beyond doubt, that test performance 
tends to vary more by the functional area involved than 


on any other basis. 


‘T here 
hind the interview. First, the interview can supply ap- 


Personnel Interviews. are several purposes be- 
praisal facts not otherwise obtainable. In this category 
would be included such things as personal appearance, 
poise, mental organization, verbal facility, or breadth of 
interest. Second, the interview can be used as a means of 
answering questions or clearing areas of doubt that have 
arisen as a result of other program parts, Finally, the in- 
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terview is useful in confirming or verifying findings de- 
The 


interview is, thus, a basic and valuable evaluation tool if 


rived from other segments of the appraisal program 


corres tly used, 

As an ideal situation, all persons in the appraisal pro- 
gram should be interviewed. Morale deficits are thereby 
minimized and a uniform measurement of all persons 1s 
achieved. In many cases, it may be desirable to interview 
fewer than this number. In that event, a screening should 
be invoked, using the other three parts of the program 
through which all persons have gone. 

The success of an interview is largely dependent upon 
the person doing the interviewing. In this appraisal sys 
tem, the ideal method is to use personnel trained in in 
terviewing, use as few interviewers as possible, and have 
the person doing the interview write up the appraisal for 
the people that he has interviewed 

In terms of information needed, it is dangerous to in 
terview on an extemporanecous basis. Uhis lack of plan- 
ning will usually result in incomplete appraisal findings. 
Furthermore, the interviewee will often be aware of the 
lack of interview planning and organization and will 
lose confidence in the appraisal itself, To be most etlec 
tive, definite procedures should be observed, 

‘There are certain things that need to be learned from 
the interview, such as mental organization, poise, and 
analytical approach to problems, all of which should be 
listed. In addition, certain questions that need to be 
cleared up will have arisen from other segments of the 
appraisal program, and should be listed. Then there will 
be other program findings that need to be confirmed 
These also should be listed. A combination of these three 
listings constitutes the objectives or target for the inter 
view. 

Keeping these objectives in mind, specific questions 
should be planned that will bring out the information 
desired. Five or six questions should be set up for each 
of the objectives sought. These should be committed to 
memory. If one question fails to bring out the answers 
desired, another can be utilized. Preplanning of topics 


and questions assures meeting interview objectives as well 


as bringing a uniform appraisal approach to each person 


in the program. 


PHE APPRAISAL REPORT 


‘THE EXTENSIVE CROSS-CHECKING is valuable for increas 
ing the accuracy and dependability of the appraisals. It 
is of value also in the insight and understanding which it 
provides. What may appear to management as basic, un 
alterable weakness have been found in a number of cases 
to be something which may be subject to change through 
development 

The appraisal findings derived under such confirma 
tion procedures are then written up In a Narrative ap 
praisal. This narrative appraisal is divided into four se« 
tions, the content of which is discussed in the following 
paragraphs. There is, of course, variation from this con 
tent pattern, where necessary, to bring out the informa 


tion pertinent to the appraisal of any one person, 


Effective Appraisal of Engineers 





Management Qualifications. The management qualifica- 
tions represent a summary of the individual's strong and 
weak points in relation to his present position, and in r¢ 
lation to his potential in the engineering organization, 

The first paragraph provides the background informa 
tion, summing up what the person has done in terms of 
education, work experience, and memberships in outside 
associations. It provides a perspective of where the person 
now stands in terms of achievement, both as to type and 
level 

Phe second paragraph appraises the person’s mental 
qualifications from the standpoint of those at his present 
level and highes 

Phe third paragraph brings out the person’s interests; 
personality traits; supervisory, administrative, and man- 


agerial abilities; and human relations abilities. 


Management Potential, This section identifies the area 


in which it is judged that the person can be successful, It 
indicates the highest level of management for which the 
person appears to have potential, naming positions, 
where possible, to which the person can reasonably aspire 


by virtue of his apparent basic abilities 


Position 


Kligibility 


tions which the person is now ready to fill. In some cases, 


Listed in this section are the posi- 


this may indicate he is not ready for promotion, In 


others, it is the position next in line, indicating he is 
ready for promotion now. In still others, it is a position 
involving a lateral move, indicating an eligibility should 


there be a need 


Deve lopment Needs. This section lists those needs which 


are apparent from the appraisal, but it includes only 
those in which there is reasonable expectation of devel 
opment, Furthermore, in many instances, it suggests a 
tual development methods as a guide to the planning of 


individual programs 


\s the conclusion of the appraisal summary, each man 


is given an index of potentiality, A suggested method of 


establishing such an index is provided in the next 


paragraph 
\n engineer may be rated for present potential as 


| Ready for 


9 


promotion Now 
Ready for promotion with some further training and 


exper Hide 


§. Requiring considerable training and experience before 


promotion 


| Not appearing to Possess promotional possibilities, 
He may be rated tor ultimate potential as 


1. Possessing the potentiality for executive positions 


2. Possessing the potentiality for juntor executive posi 
Lions 

3. Possessing the potentiality for middle management 
Positions 

1, Possessing the potentiality for senior professional en 
vincecring POSTLLONS 

», Possessing the 


potentiality for junior professional en 


gineering positions only 
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These indexes, with their appropriate color code, can 
be used in a wide variety of charts, tables, and graphs to 
show the capabilities of the present engineering staff 


against the needs of the company. 


SUMMARY 


[HERE IS NO QUESTION that our demands for engineers 
greatly exceed our available and foreseeable supply. 
Therefore we must do everything within our power to 
make the best use of our available talent. 

We must carefully select and appraise our engineering 
staff in order to put the right man in the job and to build 
our staff for the bigger jobs of tomorrow. 

lo appraise both our newcomers and our experienced 
men, we must have an objective system of evaluation, 
This system consists of (1) A factual personnel summary, 
(2) Multiple appraisals by superiors and associates, (3) 
Tests, and (4) Personal interviews. 

Ihe results of these four parts to the appraisal pro- 
gram can be summarized in a convenient appraisal form, 
which highlights strengths and weaknesses of each in- 
dividual under consideration. The requirements can then 
be matched against available resources and the man- 
power requirements and development program can_ be 


planned accordingly. 


In-Flight Refueling 


Vhe first successful in-flight refueling of one supersonic 
jet fighter by another has been completed high above this 
Mojave Desert air base by two North American Aviation, 
Inc., F-100 Super Sabres. 

The 


fuel fon 


suddy System,”’ in which one jet carries extra 


another permits added range and an increased 
bomb load. One fighter trails a hose and drogue from an 
external pod and pumps fuel from its tank to another 


Alter the 


return to its base 


fighter. fuel transfer, the “tanker” plane can 


while the other fighter can fly on to a 
distant target. The system permits two fighters to fly out 
together and refuel at their normal high speeds and alti 
tude. Thus, the fighter which is to continue on avoids the 


loss of range encountered when it must come down to a 


larger tanker’s lower speed and altitude, 
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Load Tap Changer Capability Tests 


W. M. JOHNSON 
MEMBER AIEE 


N ‘THE DESIGN of load tap changer mechanisms for 

large power and regulating transformers, the possibil 
ity of their operation during system short-circuits is an 
important design consideration. Interrupting tests to de- 
termine the capability for such operation are necessary in 
order that the switch may be properly applied. 

In changing transformer tap connections it is neces- 
sary to Maintain continuity of the current path and at the 
same time avoid short-circuiting the transformer tap dui 
ing the transition. In all load tap changing systems re 
sistors or reactors are used to limit the tap circulating cur- 
rent to a manageable value while permitting continuous 
flow of load current without excessive voltage drop in the 
impedance. The differences between the reactor and resis 
tor systems result from the fact that it is not practical to 
make the resistors large enough to carry the current ex 
cept for very brief periods. For this reason, resistance type 
switches are always designed to complete the entire se 
quence in a few cycles and usually are operated by a 
spring. Switches using the reactor system of bridging may 
be spring operated or direct cam operated. If the switch 
is inadvertently stopped at other than a true tap position, 
the reactor will not be damaged inasmuch as it is usually 
designed for continuous operation on any switch position, 

The contactor recovery voltage is the phasor sum olf 
the tap section voltage and the impedance drop of the 
system fault current in the switching impedance. It is 
apparent that the recovery voltage as well as the inter 
rupted current increase at heavy overloads. The ultimate 
limit on the maximum short-time overload that can oc 
cur is a system short circuit at the terminals of the trans 
former of the maximum value permitted by transformer 
standards. This current, together with the characteristics 
of the impedance, establishes the maximum interrupting 
duty which the tap changing equipment can encountet 
in service. Although a switching reactor is designed to 
at normal load currents it will be 


be essentially linear 


come saturated at heavy overloads. Because the recovery 
voltage at the zero current point has the greatest bearing 
on current interruption, it is apparent that saturation of 
the reactor may have only a small benefit in improving 


con 


the ability of the contactor to interrupt current 


greatest benefit from saturation is obtained with 
tactor designs which by double-break or other means in 
troduce sufficient arc resistance into the contactor circuit 
to shift the current zero with respect to the reactor peak 
recovery voltage. This reduces the instantaneous recovery 
voltage and allows insulation build-up across the arc path 
immediately following current zero and before the recov 
ery voltage peak occurs. 

Failure to interrupt an are in a contactor might result 
in a fault to ground or between phases within the switch 
compartment building up explosive pressures resulting 
Short 
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in oil fire. The are might also be transferred to the tap 
selectors resulting in tap-to-tap or tap range faults short 
circuiting parts of the transformer winding 

When spring driven mechanisms are used, an unintet 
rupted are produces a tap-to-tap short circuit even though 


Whether 


the tap section short circuit builds up to a destructive 


the new connection is successfully established 
full scale tap-to-tap short circuit depends on the tap see 
tion voltage, the overload current being interrupted and 
the impedance of the tap section to the source of power, 

When it is considered that interruption of normal cut 
rent takes place in a cycle or less and that system faults 
may be cleared in 10 cycles or less, it may seem that the 
probability of simultaneous occurrence of system faults 
and tap changes is quite remote. If reasonable numbers 
are assumed for the frequency of system short-circuits and 
for tap-changer operations, only a small proportion of 
the tap changer will be called upon to operate during a 
system short circuit in the lifetime of the transformer 

Overload rating tests of a given contactor design may 
be made independently of the complete tap changing 
transformer by using circuits and test loads reasonably 
equivalent to those to which the equipment would be 
subjected in actual service. Inasmuch as system fault 
current is predominantly reactive, the power factor and 
the magnitude of the normal load current may be 
ignored, and an essentially zero power-factor load used in 
the tests. 

Contactor designs for which a benefit results from the 
saturating characteristic of the reactor may be tested with 
a circuit giving a peaked wave shape recovery voltage 
The contactor switches load current, limited by a linear 
reactor, into a saturating reactor in parallel with its con 


This 


source because only a small part of the kva is utilized in 


tacts test circuit requires a very high kva power 
the rupturing duty test of the contactor 

Pests to evaluate spring operated switches are made in 
two steps. First the ability to interrupt the are without 
drawing a tap short circuit is determined similarly to 
other types of switches. A test is then performed to deter 
mine for which combinations of tap section voltage and 
impedance and striking currents a full tap-to-tap short 
circuit will build up 

sy applying the switch such that the tap changer in 
terrupting duty resulting from occasional system faults 
does not exceed the capability of the switch as demon 
strated by type tests, the transformer and switch are pro 
tected from any possibility of damage 
of Load 
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Possibilities for experimental instrumentation in 
connection with the International Geophysical 
Year satellites are discussed. A number of ex- 
periments appear to satisfy the acceptance 
criteria for inclusion in the first group of satel- 
lites. Certain others may qualify for later satel- 
lites if slight relaxations on weight and con- 
figuration are permitted. 


CQweri 


One group involves only ground-based observations 


ARE two categories of satellite experiments, 


- of orbital parameters and their rates of change 


Such observations should yield hitherto unattainable in 
formation about atmospheric densities, the geodetic fig 


ure ol the earth, and intercontinental distances 


The sec 


ond group involves actively instrumented satellites with 


Fig. 1, lon chamber for detection of Lyman alpha radiation (1215.7 A.U.), 


data transmission by radiotelemetering. Suitable experi- 
ments in most cases resemble those which have been flown 
in high-altitude rockets during the past ten years, If only 
data were 


higher altitude being sought, vertically fired 


rockets would be tar simpler vehicles for the purpose 


than orbiting satellites. A satellite, however, possesses the 
special advantage of permitting measurements of greatly 
Short-lived 


with sola 


extended duration emissions of ionizing ra 


diation associated activity, which have neve) 


been measured in spite of numerous attempts with rock 
ets, can be satellite. 
Similarly, the data needed to analyze the composition of 


the 


almost certainly detected from a 


primary cosmic ray spectrum or the distribution of 


meteoritic particles, and other low intensity phenomena 
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can only be accumulated in the lifetime of a satellite ex- 


periment. Finally, the geographic spread of satellite 
measurements will permit the latitude and longitude as 
well as altitude dependence of the above phenomena to 
be analyzed and will afford possibilities of studying 
world-wide meteorological conditions. 

Experiments selected to be flown in the satellite pro- 
gram should be designed to take advantage of the full 
lifetime of the satellite and the great geographical cover- 
ape 
power supply in the Vanguard satellite are limited by the 


of the orbit. Both the flight time and the life of the 
capacity of the rocket system, whose estimated capability 
is to place a 21.5-pound payload in an orbit at 300 miles. 
Of this 21.5 pounds, approximately half the weight goes 
into structure of the sphere and supporting members. 
The the Minitrack 
transmitter, the experiment itself, 


remainder is distributed between 


telemetering, and 
power supply for about 500 hours of operation. The ex- 
periment must be designed within the boundary condli- 
tions of 2 or 3 pounds total weight and less than 100 
milliwatts power consumption, 

Ihe severity of the weight limitation can be appre- 
ciated from the fact that each added pound of payload 
reduces the terminal velocity by 100 feet per second, 
which in turn costs about 33 miles of altitude, Solar cells 
offer promise of extending the lifetime of the power sup- 
ply, but even their weight cannot yet be accommodated, 
Present estimates are that a solar storage battery could 
produce 5 watts continuously for a year, but it would cost 
10 pounds. Geographical coverage could be increased by 
increasing the inclination of the orbit, but this also re- 
quires greater performance from the rockets to compen- 
sate for the loss of the velocity component derived from 
the earth’s rotation. 

Many proposals for satellite experiments were pre- 
sented at the UARRP (Upper Atmosphere Rocket Re- 
search Panel) Symposium on the Earth Satellite held 
at the of Michigan in 1956, 


University January 


All of these proposals were experiments of unquestion- 


ably high scientific importance, but many failed to meet 
the size and weight limitations of the Vanguard satellite. 
A few experiments, at this time, appear to satisfy the ac- 
ceptance criteria of scientific importance and _ technical 
feasibility for inclusion in the first group of satellites. 
Certain others could qualify if comparatively slight re- 


laxations on weight and configuration requirements were 
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Fig. 2. Electrometer 
circuit associated with 
lyman alpha _ ion 


chamber. 


permitted. These will most likely be flown in later satel- 
lites. 


TEMPERATURE 


IN DESIGNING SATELLITE EXPERIMENTS | it is neces- 


sary to know the environmental conditions in which the 
instrumentation must perform, Several environmental in- 


flight measurements will be made. The satellite tempera- 


ture will be controlled largely by absorption of visible 
light and reradiation of visual and infrared light. Heat 
transfer from the extremely thin air will be negligible 
and the dissipation of internal power will be kept to a 
low value. In daylight the temperature will rise because 
the sphere absorbs direct sunlight, sunlight reflected from 
the earth, and infrared emission from the earth. When 
on the dark side, the satellite will receive only heat radi 
ations from the earth and its temperature will drop. The 
temperature balance on the surface and within the satel- 
lite will depend on the ratio of energy absorbed to en 
ergy reradiated and the heat capacity of the sphere and 
its contents. 

If the metallic surface were highly polished, it would 
reflect a maximum amount of visible light, which would 
be advantageous for optical tracking. But a highly reflect- 
ing metallic surface would result in too high an average 
temperature for satisfactory transistor operation. Some 
temperature control can be derived by optically coat- 
ing the surface. If silicon monoxide is evaporated onto 
the sphere, it is possible to balance the visual spectrum 
absorptivity and the infrared emissivity in such a way as 
to obtain a more favorable average temperature, high 
enough for satisfactory battery performance yet not too 
hot for transistors. For example, a surface which has an 
absorption coefficient of 20% for the visible spectrum 
and an emissivity of 10°, for the infrared would produce 
excursions of shell temperature between —40 C and 75 C 
with a mean value of 20 C. 

The internal electronic package, of course, would not 
follow the extremes of surface temperatures because of 
its large heat capacity. Additional control of the internal 
package temperature is possible by means of heat switches 
connecting it to the shell. These may be bimetallic strips 
which open and close like thermostats to regulate the 
heat flow between the shell and the electronic package 
It appears that the internal package temperature can be 
t5 C, 

To check the performance of the satellite in flight, 


held constant within 
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several thermistors will be mounted on the skin and on 


the instrumentation package. 


METEORS 


METEOR MEASUREMENTS are also included in the en 


vironmental experiment. 

Most meteors are extremely small, the large members 
of the showers being increasingly scarce. The only exam 
ple of a giant crater-producing meteor during the pres 
Dur- 


ing each 24-hour period, it is estimated that less than a 


WwW 
y 
ent century has been the Siberian Meteorite of L908 


dozen meteorites reach ground level. Several million 
meteors a tenth of an inch or so in diameter enter the ain 
per day, and the largest of these accounts for the visible 
shooting stars. Many phenomena associated with meteors 
Nighttime E 
and sporadic E may both be the result of meteor 


Meteors 


are of profound scientific interest. region 
ioniza 
contribute some of the charac 


tion. may 


teristic emissions of the air glow. Meteors may also con 
stitute an erosion and puncture hazard to the satellite 
It is believed that meteoritic particles no bigger than 
100 microns in diameter and traveling at 50 kilometers 
per second can puncture a sheet of duraluminum, 0.020 
inch thick. 

Both visual counts and radio reflections from meteor 
trails fail to detect meteors weighing less than about 10* 
grams. It is estimated that approximately one ton ol 
extraterrestrial material composed of particles larger 
than this minimum size is accumulated by the carth per 
day. A much greater number of smaller particles, “mi 
steadily fall into the atmosphere. The 
1,000 tons. The fre 


quency of hits on the satellite, the size distribution, and 


crometeorites,”’ 


estimated daily accretion is about 
the velocity of the impacting particles will determine the 
extent of damage from skin erosion and the puncture 


The 


estimate 


probability hazard of 


difficult to 


metcol penetration is very 


According to estimates based on 
visual observations, the time interval between penetrating 
hits would be several thousand days and the probability 
of such a hit during a period of two to three weeks would 


be less than one chance in a hundred. Other estimates de 


rived from theories of the zodiacal dust would indicate 


an appreciable probability of penetration in the sam 
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Fig. 4. Picture reconstructed from photographs taken in rocket over White Sands Proving Ground, N. Mex., showing development of hurricane. 


period Since puncture ol a s aled sphere can be mcas 


ured with a simple aneroid pressure gauge, it seems de 


irable to include such detection in the satellite. By pro 


viding more than one sealed compartment, a correspond 
ingly higher number of punctures can be detected. 
Hits by meteorites have been counted in rocket ex- 
periments by detection of acoustic energy generated on 
impact. The acoustic method employs one or more mi 
crophone pick-ups, and amplifiers tuned to bands in the 
ultrasonte from 40 to 60 ke 


range \ transient pulse gen 


erated by meteoritic impact would be most easily de 
tected by a tuned amplifier and crystal microphone hav 
ing peak responses at the same frequencies, Such a sens 
ing device can be lightly tapped with a pencil and show 
litthe response, yet will produce a sharp voltage signal 
when struck by a grain of sand dropped from a height of 
lo inch 

\ satellite version of the meteor experiment has been 

Dubin of the An 
(AFCRC) 


insict 


proposed by M Force Cambridge Re 


search Center consisting of a sensitive trans 


ducer on the surface of the skin of the satellite, a 


transistorized amplifier, a count storage device, a power 


pack, and a switch to feed the information through tele 


metering during the short transmitting interval. The in 


trumentation will detect meteoritic particles of visual 


magnituc ’S with diameters of less than a micron. In 


formation stored during the orbit would be the total 


number of counts. During the period of continuous tele 


metering both the spatial and size distribution of im 


AFCRC proposal estimates 


pacts would be recorded The 


the total weight to be 41 ounces, including the crystal 


transducer, amplifier, battery packs, and storage circuitry, 


Phe operating lifetime would be about 30 days 


172 hriedman 


IG) 


S. F 


measure erosion of the satellite surface by incorporating 


Singer of the University of Maryland proposes to 


a radioactive tracer in a portion of the skin, A Geiger 
counter mounted beneath the surface would detect the 
loss of material by erosion as a decrease in counting rate. 

H. E. LaGow of the U. S. Naval Research Laboratory 
has designed resistance strips in the form of evaporated 
films on thin glass supports to be cemented to the sur 
Erosion would increase the resist 


face of the satellite. 


ance which is readily measurable. 


SATELLITE ASTRONOMY 


THE SUN radiates all wave lengths from cosmic rays to 
Most of 
light and some can be detected at ground level by de 


radio waves. the radiation reaches us as visible 


vices sensitive to near ultraviolet and infrared. The great 
range of wave lengths which do not reach ground level 
accounts for all of the ionosphere and contains vital in 
formation to the understanding of astrophysical phe 
nomena 

\strophysicists and astronomers are looking forward 
to the day when observatories will be carried in satellites 
far above the obscuring and blurring layers of the earth's 
atmosphere, Over the past 10 years, rocket experiments 
have given the first direct view of the solar spectrum be 
yond the ground level cutoff at 2,850 A. U. From spectro- 
graphic and photon counter measurements we now know 
the general shape of the sun spectrum all the way down 
to X-ray wavelengths of a few angstrom units. But the 
sum total of all rocket measurements adds up to less than 
an hour of useful observations. The most interesting fea- 
tures of the solar picture are those associated with vio- 
lent activity such as solar flares. Such events occur infre 
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quently and at random. Furthermore, a flare develops 
very rapidly, reaching the peak of the flash phase in a 
matter of 5 or 10 minutes. To catch the spectrum of 
such short-lived phenomena is a tremendously difficult 
task with A satellite the 


nearest approach to a continuous observing station above 


conventional rocketry. offers 
the atmosphere. 

The hydrogen Lyman alpha line at 1,215.7 A.U, is the 
most prominent feature of the far ultraviolet solar spe« 
trum. It is absorbed in the earth’s atmosphere between 
90 and 70 kilometers, the D-region ionosphere. The flare 
intensity of Lyman alpha may be orders of magnitude 
greater than its bux from the entire disk under quiet con- 
ditions. Since “sudden ionospheric disturbances” are di- 
rectly associated with solar flares, Lyman alpha emission 
is expected to play a key role in such effects as radio 
fadeout. 

A satellite experiment can monitor the sun in Lyman 
alpha almost continuously for many days and would be 
worth hundreds of randomly fired rockets for the same 
purpose. During the period of maximum solar activity in 
1957 and 1958, the chances of observing a flare of Class % 
magnitude will be quite good and numerous smaller 
flares will certainly occur during a satellite lifetime. 

A very simple technique has been developed for meas- 
uring the intensity of Lyman alpha radiation electron- 
ically Figs. | and 2), The detector is an ionization cham 
ber sensitive to a narrow band of wavelengths centered 
about the Lyman alpha line. Its spectral sensitivity is 
derived from photoionization of nitric oxide gas with 
which it is filled. The threshold of 


1,340 A.U. On the short wavelength side the response is 


ionization occurs at 


limited by the opacity of the lithium fluoride window 


1,100 ALU 


daries more than 95°‘ 


below Between these two wavelength boun 


,, of the solar radiation is concen- 
trated in the Lyman alpha line 
One ol 


posed through the skin of the satellite will observe the 


these chambers mounted with its window ex 
direct radiation from the sun some time during each roll 
period. Since telemetering stations are to be located along 
from the 


strumentation will include circuitry for storing the peak 


one meridian, information can be obtained 


satellite for only a few seconds out of cach orbit 


signal of the Lyman alpha chamber during each revolu 
tion of the satellite around the earth, Solar aspect (angle 
between direction of the sun and the norma! to the 
window of the chamber) will be provided by a simple 
photocell. 

\ memory device, developed by N. W. Matthews and 
his co-workers at the U. S. Naval Research Laboratory, 
will store the peak signal developed during each orbit. 
The basic element is a magnetic core in which the flux 
level is a function of the peak value of current flowing in 
the input winding. This core is the frequency-controlling 
element in an oscillator circuit which modulates the 
transmitter for the “Minitrack” system. 

There is considerable evidence of intense X-ray emis- 
sion during a flare. Some of the observed ionospheric el- 
fects of strong flares, such as the marked drop in base of 


D layer revealed by the method of sudden phase anomaly, 
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can be better explained by an X-ray flare than an ultra 
violet flare. To measure such X rays, all that is required 
is to substitute a beryllium window for the lithium fluor 
ide window in the ion chamber and to fill the tube with 
argon rather than nitric oxide. The ideal experiment tor 
the satellite would include both ultraviolet and X-ray 


detection, 


COSMIC RAYS 


Cosmic RAYS can be studied in satellites with equip 


ments similar to those that have been tlown in rockets 


and balloons, The simplest experiment involves the use 
of a single Geiger counter to study the geographical and 
temporal variations of the primary intensity, During the 
orbit of the satellite, information would be stored in a 
magnetic memory circuit and then read out rapidly over 
the telemetering ground station 

A detailed description ot a satellite cosmic ray expert 


\. Van 
Allen of the State University of Lowa. Phe output ol the 


ment has been offered by G. H. Ludwig and | 


Geiger counter is counted over a period of minutes unt 
a predetermined number of counts is reached. Simultane 
ously with the last count, a pulse is recorded on a mag 
netic drum which also carries a time base. Over a tele 
metering receiving station, the instrumentation is keyed 
by signal from 
Alter 

, 


position and the previously recorded data is erased. Fig. 3 


the ground and a rapid play back is 


started read-out the drum returns to its starting 


shows a block diagram of the Lowa State proposed expert 
ment. Binary scalers count up to 2,018 and pass the last 


pulse to the magnetic drum. A similar arrangement pro 


duces one pulse every 8 seconds trom the time standard 
oscillator, Phe drum steps once per second and makes one 
revolution in 200 minutes 

The expected counting rates are such that a pulse will 


be recorded once every 205 seconds when the satellite is 


crossing the geomagnetic equator and about once every 


11 seconds near a geomagnetic latitude of 40 degrees. At 


this rate each orbit will contain about 50 segments of 


cosmic ray Counting rates. From such data it will be pos 


sible to derive more accurate information than is now 


available about (1) the geographical distribution of in 


, 


tensity, (2) the orientation of the geomagnetic field, (5) 
the relative strengths of terrestrial and interplanetary 
fields, (4) the 
The 


minus power supply would be about 1.7 pounds, With a 


magnetic cosmic ray albedo, and (5) tem 


poral variations total weight of the equipment 


power consumption of 41 milliwatts, a battery capacity of 
10 watt-hours ts required lor about 3 weeks of operation 


Using silver cells, the battery weight requirement 


amounts to about 15 ounces. 


MAGNETIC MEASUREMENTS 


A portion of the earth's magnetic field measured at 


ground level is produced by current systems in the 


ionosphere. It is believed that the major effects are at 
tributable to currents flowing near the base of the E 
region. Another current system may exist in the form of 


the Chanman-Stormer” current 


ring 


encircling the 
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earth in an equatorial belt at a distance of several earth 
radii. Their theory predicts that as a stream of charged 
particles from the sun approaches the earth, it is de 
flected by the earth's magnetic field and sweeps around 
the earth to form the ring current. Variations in the ring 
current should produce corresponding variations in the 
resultant magnetic field strength at the surface of the 
earth, Supporters of the ring-current theory believe that 
it can account for the sudden commencement of mag 
netic storms and the subsequent positive and negative 
excursions of the change in horizontal field component 
over 4 period of several days 

otal field measurements made in the satellite above 
the Fk and F ionosphere regions could resolve the question 
of whether the changes in the earth's field during mag- 
netic storms are due to ionospheric currents or to an 
extraterrestrial ring current, For the experiment to suc- 
ceed, it is necessary to know the satellite altitude very ac- 
simultaneously the earth's field 


curately and to measure 


at the ground. A suitable magnetometer would be a light 


weight version of the proton precession magnetometer 


manufactured by Varian Associates that has already been 


flown in rocket experiments 
METEOROLOGY 


\crobee 
White Sands 
the 


Due picrure in Fig. 4 was obtained from an 
rocket fired to a height of 100 miles above 
New 


Naval Research Laboratory equipped the rocket with two 


Proving Ground in Mexico, Scientists from 


motion picture cameras looking out of the tail at the 


landscapes of New Mexico and ‘Texas. The picture was 
actually reconstructed from a hundred scanning frames 
exposed during the sweeping yaw and spin of the rocket. 
It presents dramatically a full picture of the cyclonic 
flash 


and 


floods ol 
Roswell, 


These clouds were so high that they completely 


which shortly later released the 


1954, on 


clouds 
October 4, 
N. Mex 
escaped the observations of weathermen on the ground, 

\ satellite 


detailed 


Brownsville, Texas, 


station far above the earth may ultimately 


provide pictures of complet troposphere 


weather systems covering areas as large as the entire 


United States. At the present stage of the art of satellite 


observations, however, the best that can be done is to de 
vise simple photoelectric instruments to measure the dis 
cloud cover clearest 


tribution of Clouds provide the 


evidence of the patterns of motion in the air and the 
variations of temperature and moisture content in differ 
ent levels of the atmosphere. A photocell located in a 
spin oriented satellite could get a continuous picture ol 
the earth's albedo on a global scale, and thereby meas 
ure the solar energy input everywhere on the earth's sur 
More 


and report on their development and motion from hour 


Lace than that, it could locate large cloud areas 


to hour. Such observations would be of inestimable valuc 
to meteorologists concerned with the large-scale motion 
of the atmosphere and with calculations of heat balance 
and energy transfer in the atmosphere 

W. G. Stroud of the Signal Corps Engineering Labora 
tories has described an experiment to measure the albedo 
The 


of the earth with an arrangement of photocells 
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albedo of typical surfaces varies from as low as 3% for 
sea water to 85% for fresh snow. Dry earth, grass, and 
rock have albedos varying from 10 to 33%, and clouds 
from 50 to 75%. To determine cloud distribution from 
albedo measurements, it is necessary to scan the radiation 
reflected from portions of the earth and to determine at 
each instant the exact orientation of the satellite with 
reference to the earth. Stroud proposes to use a set of 
three photocells speed 120 degrees apart around a cir- 
cular cross-section of the satellite. Each photocell aperture 
will see a field about 5 degrees wide. As the satellite spins, 
each photocell sweeps a curved path across the earth’s 
surface from horizon to horizon. By comparison of the 
relative lengths of the sweeps of the three detectors, it is 
possible to derive the orientation of. the satellite and to 
identify the scanned regions on the earth. If the perigee 
and apogee are 200 and 800 miles, respectively, the center 
path will cover a zone approximately 15 miles wide by 
2,500 miles in length at the perigee and 60 miles by 4,600 
miles at the apogee. The data storage and telemetry for 
this experiment would be somewhat more complex than 


is required for the other experiments described, 
CONCLUSION 


[HE EXPERIMENTS which will be accepted for flight 
must meet the specifications of the Vanguard satellite in 
which 2 to 3 pounds is available for the experiment, in- 
cluding detectors and their circuitry, telemetering modu 
lator to feed Minitrack, and power supply for all these 
items. Of the group described, the environmental, Ly- 
man alpha, meteorite, and cosmic ray experiments appear 
capable of currently meeting the requirements. The mag- 
netometer and albedo experiments are examples of some- 
what more complex proposals which may be suitable for 


satellites with greater payload capacity. 


Radar Mapping Device 


Details of a novel device, the “Radar Restitutor,” have 
been announced by the Electronics Division of Fairchild 
Controls Corporation, subsidiary of Fairchild Camera 
and Instrument Corporation, 

Photographs of radar displays contain many distortions 
and inaccuracies, making them unsuitable for measuring 
distances between points on the ground, The chief dis- 
tortion on the radar photographs is caused by the fact 
that radar records the distance between the radar station 
and an object, and for airborne radar sets this means that 
the slant distance is recorded. For mapping purposes, 
however, the ground distance between the aircraft nadir 
and the ground object must be known. In addition, an 
airborne radar is continuously moving, and the radar dis- 
play does not take this motion into consideration. The 
Restitutor computes these distortions, as well as several 
others, and positions the ground object at the corrected 
co-ordinates on the new photograph which it produces. 
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Response of Relay Amplifiers with Feedback 
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HE RELAY AMPLIFIER with feedback is a simple 
‘aa economical solution to many power amplifica- 
tion problems. The configuration of the primitive relay 
amplifier is shown in Fig. 1. The relay is assumed to have 
both deadband and hysteresis as shown. Inasmuch as the 
low-pass filter is the only predominant lag in the feed- 
back, it might be surmised that the relay amplifier is 
stable under normal conditions and indeed this may be 
shown. 

The operation of the amplifier may be described by 
referring to the waveshapes given in Fig. 2. It is assumed 
that a step function of voltage E, is applied to the input 
at time ¢,. It is assumed that initially there is no charge 
on the capacitor and that the relay is open, The capacitor 
begins to charge along the usual exponential to E, volts. 
However, at e, volts the deadband voltage of the relay is 
exceeded and the relay closes to E, volts. Now as the re- 
sult of the action of the subtractor, the capacitor begins 
to charge down to E, — Fy volts. When the capacitor volt 
age reaches e, volts, the relay opens and the capacitoi 
must once again charge toward E, volts, and the process 
repeats itself. During the period that the relay is closed, 
a pulse of Ey volts is present at the output and is applied 
to the load. 

The response of the amplifier obviously is not a faith- 
ful reproduction of the input step function. However, it 
may be shown that the average value of the output pulses 
is essentially linearly related to the input magnitude. 
Thus, if the load presents a smoothing or low-pass filter 
effect, its response would be an adequate representation 
of the input wave. Because most of the loads driven by 
power amplifiers do incorporate the low-pass effect, the 
relay amplifier is quite generally useful. The relation for 
the average output voltage may be found to be 
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where the symbols are 


as defined in Fig. 2. 

The frequency response of the relay amplifier is found 
to depend upon the amplitude of the input signal. How 
ever, as an approximation, it may be said that the re 
sponse is generally flat to about the break frequency of 
the low-pass filter. The frequency response of the ampli 
fier may be improved up to a point by raising the break 
frequency of the filter. If the filter frequency is made too 
high, however, the other lags in the loop that could pre 
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wruT Low Pass 
+ FILTER 


Fig. 1. The basic configuration of the relay 


amplifier. 























VOLTAGE 








Fig. 2. Voltage wave shapes in response to a step-function input 


viously be neglected, such as the time constant of the re 
lay coil and the time required for the relay to close, cause 


the amplifier to become unstable. 


CONCLUSION 


PHE OPERATION of the relay amplifier has been dis 


cussed and has been shown to be satisfactory for loads 


that incorporate a low-pass filter effect. The relay ampli 
fier may be shown to be stable for the usual values of the 
filter constant 


time The static response is a linear tune 


tion of input step magnitude and the sinusoidal fi 
quency response has been determined. The responses are 
normalized to deadband and hysteresis so that the results 
may be applied to any configuration. The responses de 
rived are independent of the type of load driven. 
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The Computing Revolution 


L. HARDER 


FELLOW 


This is the first of two articles outlining some of 
the significant developments in computing dur- 
ing the past year. Subjects discussed include 
computer developments, engineering applica- 
tions, automatic programming, simulation, ana- 
log versus digital computers, computer uses in 
business, and control applications. Typical ex- 
amples of progress in these areas are cited. 


~ OMPUTING PROGRESS in electrical engineer- 
ing 1s an integral part of a revolution in informa 
10-to-l 


Phe consequent 


tion processing, paced by a increase per 


year in automats@€ computing power 


reduction in the unit cost per computation, and greater 
adaptability, expands enormously, each year, the range 
of problems feasible for automatic handling, 

\s an introduction to the use of computers, the broad 
field of 


information processing: will first be briefly de 


scribed, It will be done by discussing first the most recent 
developments in the computer itself, then in turn, the 
development in programming, and in professional ac- 


tivities, Application of computers in various fields will be 


outlined, including automatic control of machines and 


processes, engineering and research, and very. briefly, 


business and manufacturing, These are typical of many 
other fields of application, and serve to illustrate further 


the revolutionary nature of this development 


MAN'S MENTAL AND PHYSICAL WORK 


WITHOUT GOING INTO the fine distinctions between work 
and play, it can be said that the purpose of computing o1 
Information processing equipment is to reduce man’s 
work, o1 to amplify through automation the work that he 
does do, in producing the necessities and luxuries of life. 
We find two closely paralleling deve lopments of informa 
associated with man’s mental on 


tion processing, the one 


other tied in with the machines that 


lable I 


clerical work and the 


do his physical work, Reterring to in his mental 





Table I, Computers Aid Man’s Work 


Mental and Clerical Work Physical Work 





identify at least four distinet 


dlask 


chines, and cash registers which were simply aids to cal 


and clerical work we can 


Stages starting with the calculators, adding What 


culations, 
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Next came the business machine on which simple cal- 
culations could be programmed and executed on large 
numbers of similar documents. This was followed by the 


large-scale internally programmed computer which could 


be directed through a long sequence of engineering, scien- 


tific, or business calculations. These machines brought a 
new era of drastically reduced unit cost per operation. 
Ihis is being used in business through the substitution of 
complete machine handling of many jobs, replacing cleri- 
cal forces and lesser machine aids. However, very detailed 
instructions by the programmer are necessary and pro- 
gramming presents a serious bottleneck in the application 
of these machines. 

The next logical stage of development, therefore, is in 
the field of automatic programming to make the machine 
respond very powerfully to comparatively simple com- 
mands, Automatic programming ideas are developing 
very rapidly and already many of them are in use, but the 
developments of the next few years will undoubtedly 
bring great advances in the automatically programmed 
computer, throwing more of the burden on the machine, 
In addition, there will be larger memories, which aid the 
programming problem, and higher speeds which lower 
the unit computing cost and permit computations here- 
tolore uneconomic. 

In the realm of physical work, man started with the 
tool, with man providing both the power and the intelli- 
gence. Then he applied power, producing the power tool, 
but with man still providing all of the intelligence. Next 
came the automatically controlled power tool with muc! 
of the direct intelligence for the immediate job built into 
the machine, usually in the form of analog computing de- 
vices. However, much of the planning and programming 
for the operation remained with the man, Next came the 
program controlled tool or automatic factory in which a 
complete sequence of operations would be controlled, and 
in which the elements of process Optimizing are begin 
ning to appear. The computer or data processing por 
tions of the system are beginning to emerge as a distinct 
organ of the machine, whose functions are recognized as 
separate and distinct from the power handling functions 
It requires little imagination to realize the vast potentiali 
ties in this direction that remain practically unexplored 
as the power of mechanized logic and computer develop 
ments are brought to bear on sequencing and optimizing 
controlled processes. 

It is the purpose of this paper to explore these two 
paths in the progress of computing, from many different 
angles which, together, convey some idea of the revolu 


tlonary nature ol information processing developments, 
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However, its true purpose is not to amaze, but rather to 
acquaint the reader with significant facts which will bring 
into focus this extraordinary development, and to aid 
him in judging its use and implications in his particulat 
field of endeavor. 


ADVANCES IN THE MACHINES 


THERE IS NO EVIDENCE that the 10-to-l increase per year in 
computing power measured by the speed, size of fast mem 
ory, power of command, flexibility, and reliability is cli- 
minishing, or will in the foreseeable future (Fig. 1). The 
consequent reduction in the unit cost per computation, 
and greater adaptability, expands enormously the range 
of problems feasible and economic for automatic han- 
dling. As shown in Fig. 2, a computation requiring two 
weeks on a desk calculator and costing $300 only a few 
years ago, now costs three cents on a high powered com- 
puter, a reduction of 100,000 to 1. In 1956, highlights of 
the advance were the general use of magnetic core mem 
ories and commercial computing speeds of 40,000 addi 
There several solutions to the 


tions per second. were 


large random access memory problem in the Univac file 


The 
file computer is a multiple drum computer providing 
Phe Ramac 
operating in the fashion of a juke box and storing some 
60,000 1L00-character 
The 


time to individual records is 4 second, while in reading 


computer, Burrough data file, and IBM Ramae 


large drum storage unit is a disc memory 


6 million six-bit characters. Some 


records are individually addressed average access 


information serially from one ol the discs, the transfer 


rate is about 250 characters per second. The data file is a 
500-million-bit random-access unit containing 100 tapes 
and a movable head. Individually addressed records are 
reached by positioning the head as well as the indivi 
dual tape 

The old saying that “where there is a will, there is a 
way’ is proving out in this area of storing vast quantities 


The 


microseconds as in the 


of information needed for frequent access. access 


time does not need to be a few 


high speed memory of a computer. Hundreds of milli 
seconds are permissible, but the cost per bit must be low 
to provide economic applications 

Another important area of development is the use of 
solid-state techniques. Several all-transistor digital com 
puters have now been constructed and many computers 
now in production use magnetic core memories, Thyra 
tron-like transistors have been developed for controlling 
the electromechanical elements of input-output equip 
ment. These radical departures from the all-electroni« 
tube computers of only a few years ago are of tremendous 
importance not only in the reliability, but also in the siz 
and air conditioning requirements and capabilities for 
expansion to larger computing capacity 

Under this category also must be mentioned the “Crya 
tron” which employs a magnetic field to switch a super 
cooled wire “in” and “out” of superconductivity. One 
can hardly imagine cheaper element than a tiny length 
of wire with another small wire wound upon it, One hun 
dred of these can be placed in a thimble. A complication 
1957 
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Fig. 1. Digital computer developments in 1956 


is the refrigerating unit to produce the liquid helium 
which holds them at 420 degrees below zero at which tem- 
perature they are superconducting until influenced by 
the controlling magnetic field. However, this relrigerat 
ing unit appears practical in many applications and tor 
expendable computers, a small tank of liquid helium 
refrigerates the small space inexpensively, The first com 
puter using these new lowic elements is now under con 
struction by Arthur D, Little Co. working with Massachu 
setts Institute of Technology engineers 

To match the high speed of the computers, printers 
have now been developed up to 1,000 lines-per-minute 
(2,000 characters per second, IBM), and facsimile print 
RCA’s new 


this same rate of 2,000 characters per second, The 


ing on Bizmac (registered trade mark) ts at 
mag 
netic tape reading and writing rates, when the tape is one 
character wide (six useful bits wide), is 15,000 characters 
per second or roughly 7/4 times the best printer, Several 
of the latest computers provid for simultaneous reading 
and writing on several channels which further multiply 
the tape advantage, and for both business and scirentifi 
purposes, on the largest machines, it is now becoming the 
practice to use magnetic tape input and output. Binary 
storage of numerical information on tape imcreases the 


storage efhciency about 67°, with an equivalent increase 


t 
in reading and writing speeds. 
With tape input and output, the information to be 


processed is put on tapes, and from tapes to printers, 
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Fig. 2. Computation cost vs computer speed. 
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externally to the computer, Where the volume is suffi- 


cient, high speed economic as shown in 


‘Table I. 


printers are 





Fable Il. Printer Cost 
Lines per 
Minute 


Com per 
1,000 Lines 


150 $1.00 
500 0.64 
1,000 0.38 





Although the digital computer has been utilized for 
automatic control for a number of years, full integration 
did not take place until 1956 when a number of applica 
tions in production use and extremely widespread uses 
under development, supplementing analog computers 


in this area, were made 

\nalog computers, although somewhat outstarred by 
their digital cousins, have also made very substantial ad 
vances during 1956 with the emergence of the economic 
dispatch computers, large simulation installations, and 
widespread use of electronic analog computers. 

No less significant than individual developments is the 
mass usage of both medium and high power computers 
1956 


during Tremendous developments in automatic 


programming and user organizations to share the pro- 
10-to-1 
per year seem a particularly conservative 
1956 


light of existing advanced defense developments of com 


gramming effort on a national scale makes the 
growth rate 
estimate for These realities of 1956, taken in the 
puters, and the announced plans of computer companies, 


“Stretch” and “Larc,” leave no doubt as to the revolu- 


tionary state of this art, 


PROFESSIONAL ACTIVITY 


PROFESSIONAL INTEREST in this enterprise is centered in 
the joint sponsors of the Joint Computer Conferences, 
the Association for Computing Machinery (ACM), the 
Professional Group on Electronic Computers of the In 
stitute of Radio Engineers (IRE), and the Committee on 
AIEEE. The 


Conferences of which two are held each year, have grown 


Computing Devices of the Joint Computer 


from an attendance of less than 1,000 at then inception 


about four years ago to well over 3,000 at the most recent 


meetings. In addition, at the recent AIEE general meet- 


Fig. 3. View of an economic dispatch computer for electric power systems 
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ing, computer sessions were held on four of the five days, 
six sessions altogether, involving about 25 papers. Simi- 
lar interest is found in the IRE meetings and the ACM 
meetings are devoted primarily to computer utilization. 
Professional computer meetings are also being sched 
uled in the American Society of Mechanical Engineers, 
American Management Association, American Society of 
Chemical Engineers, Society for Experimental Stress 
Analysis and many others as well as dozens of forums and 
courses each year held by various schools and manutac- 
turers who are interested in the development of com- 
puters and automation, 

Ihis should not be unexpected since information proc- 
essing expands and supplements man’s mental efforts in 
the same way that the application of power from our 
natural resources supplements his physical labors. ‘The 
limits to which automatic information processing may be 
advantageously carried are absolutely unpredictable at 
the present time. 

AUTOMATIC 


PROGRAM MING—SHARE OPERATIONS 


As POINTED OUT in connection with Table I, the large 
scale internally programmed automatic computer, made 
it possible to carry out complete sequences of engineering 
design or business data processing problems, However, 
they also entailed a tremendous programming job of 
writing all of the detailed instructions necessary to make 
these machines perform the desired tasks. The industry 
was totally unprepared for this tremendous task and it, 
more than any other one thing, has slowed down the ap- 
plication. While production capacity for computers has 
been a bottleneck, it is likely that even this could have 
been stepped up had the programming then been able to 
keep pace with the demands. 

From the start, there has been a strong urge to do some- 
thing about this programming bottleneck. Actually, very 
great progress has been made and those responsible for 
the many new concepts and philosophies are to be highly 
commended in spite of the fact that there is a tremendous 
job still ahead. 

The systems which have evolved when listed in increas- 
ing order of sophistication and power, are defined as 
follows: 

The Interpretive Program. A number of subroutines 
for common operations are prepared and fed into the 
computer for wired in the case of the card-programmed 
calculator (CPC) |. The program for an individual job 
is then written calling up these subroutines by name 
wherever required and avoiding rewriting them for in- 
dividual problems. For the CPC, it was usual to use 10 
subroutines for add, subtract, multiply, divide, sine, 
cosine, arc sine, square root, logarithm, and exponential. 
The arithmetic operations were double precision, floating 
point. This means that although the arithmetic unit in 
the CPC was a five-digit machine, all results were carried 
out to eight digits with the appropriate power of 10 cai 
ried along automatically to avoid all scaling problems. 

Assembly Program. An assembly program is a package 
program which brings to the programmer most of the 
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features of automatic programming available to date. It 
enables the programmer to write the program with an 
easily remembered list of short words or nicknames for the 
operauions that can be performed either basically by the 
computer or that can be interpreted by the assembly pro 
gram. Also, in writing this program, the programmer can 
refer to symbols by their letter designations rather than 
by the machine address of the location where the quan 
tity is stored. Having written his program in this sym- 
bolic form, the programmer takes it to the computer to 
be assembled using the assembly program, which, in the 
typical case of the IBM 704, then performs on it all of 


the following functions: 


\UTOMATIC PROGRAMMING FEATURES 


IN USE WITH THE 704 COMPUTER 
1. Automatic from the 


CLA 
converted by the 704 to 000 101 000 000 000. 


Translation programmer's language to 


the machine language which means CLear and Add, is 


2. Automatic 


“Sin Lib, 


Library Reference—from a_ single instruction 


the 704 brings the sine routine from its library tape. 
Similarly for all common routines 


3. Automatic Allocation—of memory space and insertion of 


proper addresses in all instructions 


1. Automatic Detection—of common programmer errors 


5. Automatic Conversion—from our decimal number system to 


the 704 binary number system 


6. Automatic Condensation—of the program from one step pet 


card to 22 steps per card for machine economy 


7. Automatic Floating Point Arithmetic—built in features of 


the 704; keeps track of the decimal point position 


8. Automatic Formula ‘Translation—with the Fortran system, 


the 704 generates its own program from the algebraic expres 


sions written by the programmer 


9. Share—in addition to cost reduction by automatic 


Shared the 


"7 
pre gram 


ming, the 704 users organizations has effort on 


over $1 million worth of 


programs 


Note: Features | through 6 are provided by the Share assembly program 


This Share assembly program has been adopted in com 
mon by some 80 users of the 704 computer throughout 
the country. All write their programs so that they can be 
assembled by this “Share” assembler and so that the pro 
grams so prepared can be interchanged and all users will 


understand the common mnemonic language adopted 


Compiler Program. The compiler program goes a lot 
farther than the assembly program and actually prepares 
automatically a program from the mathematical descrip 
tion of the problem to be performed. An example is the 
Fortran system for the IBM 704, Fortran meaning “for 
This 


duces a machine language program with an average effi 


mula translation” into a computer program pro 
ciency of about 10 machine language steps prepared by 
the compiler for every mathematical instruction written 
This efficiency carries through to the reduction of d: 
bugging effort as well as original programming. Another 
example is the program IT, a compiler written for the 
IBM 650 medium power computer, Programs written in 
the abbreviated or mathematical languages for the rv o1 
Fortran program compilers, can be translated by com 
puter from one to the other. Programs for this translation 
are now being written from the Fortran language to th 
1957 
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tion of cottonseed oil 


iv language and vice versa. This will provide tor the first 


time the possibility of programming a problem and com 
piling automatically highly ethcient programs tor run 


ning it on more than one computer 


PROGRAMMING STATUS DEFINED 


THE TERM “programming” is used by many installa 
tions to include all preparation work up to the actual 
production running of problems on a computer, Others 
divide the effort into analysis, programming, and coding 
Wher 


is somewhat as 


with possibly debugging as a fourth category 

these distinctions are made, the intent 

follows 
Inalysis Here the problem is analyzed to determin 


how it can be put on the computer, Usually it is nece 
sary to know what computer or computers are available 
because the extent and manner of handling the problem 
will vary somewhat with the available computer, For ex 
ample, iterative loops in the main program are not pos 
CP¢ 
quently in a problem are not economically feasible on 


Thi 


termination of an entirely different procedure than any 


sible on a Large matrix inversions required tyre 


medium power computers analysis may require de 


used prior to computer handling. For example, design of 
check 


ing, and changing procedure from previous designs 


machines has historically been largely a ratioing 


But 
individual handling, 


this much 


requires sO PVCU 
and judgment that in changing to a computer method 
it has back to 


taking 


been fundamentals and 


necessary to go 


design each machine from scratch, into account 


the basic materials, standard parts, and manufacturing 
facilities available. This is feasible because of the high 
speed of the computer and provides a sounder method 
not relying on the vagaries of other designs. It also intro 
duces the concept of optimizing to a greater extent each 
unit designed, rather than merely meeting specifications 
with a reasonably optimum design. Thus, the analysis 
phase may require several months or even ycars itt the 
case of complex problems for determining a suitable com 
puter method or general flow plan of calculations to a1 
rive at the required answer. Although there is much vari 
ability and overlapping, the analysis stage may be said 
to be complete with the production of a complete flow 
diagram of the calculations, However, at this stage, a de 


ailed flow diagram cannot be made because the size of 
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subroutines, data tables, etc., is not known and the pre- 
cise method of handling on the computer allocating high 
speed memory, drums, tapes, etc., cannot be determined 
until the problem is further along. 

Programming. Where the term “programming”’ is used 
for only a part of the complete operation, it would ex 
tend from the completion of the analysis stage through 
all the general program preparation, the writing of the 
detailed program and determination of how the specific 
computer was to be used in the problem at hand. The 
programmer would make extensive use of numerical 
analysis techniques of approximation and curve fitting, 
methods of solving any simultaneous equations or dil 
ferential equations involved, and the algorithm or method 
of solution for sorting, selecting, or optimizing problems. 
Ihe analyst would decide to solve certain equations in 


Phe 


do this and program it 


the procedure programmer would decide how to 

Coding. Once the programming job is well under way, 
there may be extensive parts of the program which have 
been quite completely defined as to the exact process to 
be carried out and a complete flow diagram available so 
that it is merely a matter of translating this form of ex 
into the 


pression, that is, low diagrams, equations, et,, 


computer language or assembly program language. This 
level of programming is often called coding to distinguish 
it from the more involved parts of the programming 
operation, Coding can be done automatically by a com- 
piler program 

Debugging. The debugging process involves essentially 
two procedures. First is the correcting of all mistakes in 
the program proper so that the program when run on 
the computer executes exactly the steps intended. The 
second part is more involved and requires feeding back 
clear to the sources of the work the computed results for 
typical cases to determine whether the entire method ts 
satistactory for the work intended, In the case of design 
ol transformers or induction this 


check 


and 


motors, may require 


careful over a period of time and numerous 


changes modifications and improvements in the 


method until there is sufhicient satisfaction with the re 


sults of the automatic computer method to put it into 
full scale use. This second phase of debugging is largely 


missing in the case of mathematical routines such as 


simultaneous equations, extraction of roots, etc, where 
a program cither does or does not solve the problem coi 
intended routine is carried out, the 


rectly and once the 


job is done, Even here, however, such matters as approxi 
mation and curve fitting require considerable numerical 
testing for prool of adequacy. 

Program Maintenance. To complete this picture, one 
must mention program mamtenance alter the program 
IS ih usec, 


making modifications o1 improvements and 


additions, The building block or subroutine approach to 
problems attempts to keep the various phases of a design 
computation distinct and separate so that it can be im- 
proved or altered without having to look at all the rest 
of the program, For example, the computation of costs 
could be improved if an improved costs reporting tech 
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nique is installed in the factory. An improved loss cal- 
culation might be developed or an improved optimizing 
procedure, or it may be decided to carry the program 
a lot farther into the preparation of much more infor- 
mation on the design than originally intended, 

Program Translation. Also, with the rapid advance in 
computing power, it may be economical over-all to 
change an entire computing load to a newer, higher pow- 
ered computer, which can perform the over-all operation 
for less total cost, as well as making it possible to per- 
form many information processing operations hereto- 
fore impossible. In this event, the problem of translating 
and 
manpower factor. For programs written in a compiler 


earlier programs may be a substantial economic 
language which can then be translated automatically and 
recompiled for the new computer, this problem is mini- 
mized. However, frequently program improvements de- 
sired are so extensive as to require practically a new 
program anyway, and also existing compilers can handle 
only a part of the total programming work required on 
large design problems at present and practically none of 
the work required on business problems. Consequently, 
the problem of program translation from computer to 
computer is one crying for better solution than any avail- 


able at present. 


AUTOMATIC CONTROL OF MACHINES AND PROCESSES 


As POINTED OUT in connection with Table I, computers 
are by no means new in automatic controls, Computing 
techniques have been used from the earliest days. For 
example, consider the analog type of data processing 
feedback 


feedback, addition and subtraction of quantities, etc. 


involved in control systems with derivative 
Likewise, digital techniques have been common in the 
relay logic systems that determine under what conditions 
various devices operate. The new progress is in the field 
of extensive computer control where the computer comes 
out as a distinct organ or a major information processing 
operation, A few examples will be cited. 

Prima donna of the computer controls in the machine 
tool industry is the digitally controlled contour milling 
machine of which several are now in experimental use 


in the aviation industry and approximately 140 are on 


order for delivery within the next two years. Computa- 


tion of the necessary tool path becomes a separate prob- 
lem for a centralized computer which can then serve 
several digitally controlled tools. This is typical of a host 
of applications of digital positioning and sequencing de- 
vices for a wide variety of purposes. 

Another example is the command computer for a mis- 
sile system in which the guidance commands are com- 
puted from observed data. This is but one of a family of 
computers for various fire control, aircraft guidance, and 
navigational purposes in which the information process- 
ing Operation is so extensive as to require a high speed 
electronic computer integrated into the process. 

Phe economic dispatch computers for electric power 
systems, analog computing devices which determine the 
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economic dispatch of generation and actuate the load 
control system to effect this proportioning, are the fore 
runners of a family of optimizing computers for all pur 
poses, where economy plays an important role. The dis 
patch computer shown in Fig. 3 provides information to 
the operator for economic dispatching, but is arranged 
for automatic operation with the load control system 
when installed. 

Ihe Westinghouse Automex (registered trade mark) 


system (automatic experimenter) determines by small 
perturbation experiments on a continually operating 
system, the optimum adjustment of a multiple control 
system to optimize any desired quantity or function, 
This represents one approach to process controls where 
the complete defining relationships between control and 
output are not known, but is not limited to this case 
inasmuch as knowledge of the relationship between meas 
ured quantities and control is capitalized to improve 
the correction toward the optimum. 

In an experiment at Case Institute of Technology in 
Cleveland, Ohio, sponsored jointly by Westinghouse and 
a number of other companies, a batch process of hydro- 
genation of cottonseed oil was investigated for a com- 
puter control, an analog computer being selected in this 
case. The purpose was to optimize the production by 
making the process proceed to its final state in the short 
est time and to provide better control of the final desired 
mix of products. Both of these were achieved by a com 
bined control illustrated in which 


computer Fig. 4 


breaks down into two general functions. First, the equa 


tions describing the process were nonlinear and were 
considered linearized at a particular stage of the process 
The coefhcients of the linearized equations were obtained 


by sampling at five minute intervals and solving simul 
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taneous equations to determine the necessary coefhcients 
of the linearized equations to fit the last several samples 

Next, with these linearized equations and a second 
portion of the computer, the parameters were swept ove 
the adjustable range and the process integrated through 
to the end on this basis to determine the optimum ad 
justments at that stage to obtain the best production rate 
with the desired controlled end-product mix, The suc 
cess of this experiment establishes a milestone in the ap 
plication of Computers to process controls 

The variety of requirements of industrial digital con- 
trols requires a flexible building block approach tor pro 
viding any kind of logic from simple adders and counters 
The Nor 


circuits and Nordic computer system provides this flexi 


or memory devices up to full-scale computers 


ble building block approach and is being engineered 


into industrial controls for steel and many other indus 
tries 

Cypak is a building block approach utilizing mag 
netic static elements to replace relays in logic systems 
for industrial automation, It affords reliable digital 
control unimpaired by large numbers of operations, be 
cause there are no moving parts in the information proc 
essing parts ol the system 

Ihese examples serve to illustrate the lines of progress 
being made in industrial automation with computers and 
data processing devices. However, they hardly convey the 
enthusiasm and hope with which the industry is encour 
aging these applications, which make it possible to pro 
gram for automatic application much of the information 
which now exists more as an art than as a science 

(In the July issue of Electrical Engineering, the author 
discusses the computer as an engineering and research 


tool, and its growing use in business and manulacturing.) 





Video Transmission Via Ordinary Pelephone Cable 


mak 


teley ision ple 


Results of experiments which, for the first time, 


feasible the transmission of narrow band 


tures with motion over ordinary telephone cable pairs 
were revealed in a speech given belore the Franklin In 
stitute of Philadelphia, Pa., by C. R. Kraus of the Bell 
Pelephone Company of Pennsylvania, 

Mr. Kraus detailed the research and development work 
which had been conducted by his company in co-opera 
tion with two manutacturers of industrial television 
equipment, General Precision Laboratory Incorporated 
(GPL), Pleasantville, N. Y., and Dage Television Division 
Michigan City, 


field of narrow band television employing 


of Thompson Products In Ind., in the 
a frequency 
bandwidth of only 25,000 cycles. This compares with the 
t million cycle bandwidth required for present methods 


The 


tem utilizes standard telephone cable facilities for trans 


of transmission over special video cable new sys 


mission and operates succe sstully distances from 10 to 15 


miles, Further development work, Mr. Kraus indicated, 


iL NE 1957 Harde 


The Computing Rei 


possibly could extend the range of transmission even 


furthe: 
Although the lowering ol frequency re ults in picture 


of somewhat less resolution than in re@wular broadcast 


transmission, they are of suflicrently acceptable quality to 


be used for a variety of industrial application such a 
trafhe control and banking operations where picture qual 
itv is not ol consideration. In 


flow Mr 


only the 


primary viewing street 


trath« Kraus pointed out, it is necessary to see 
vehicles, not the ripples in thei fenders. Further 
more, the current requirement for expensive video cable 


microwave equipment, OF coaxial cable is avoided with 


this 
With the 


OMICS 


system 


success of these experiments, important econ 


and resulting widened markets for closed-circuit 


cil’ 


Bell System 


television are envisioned, in as much as there are 


ome 15,000 video conductor miles in the 


) 


compared with approximatel 5 million miles of ordi 


nary cable conductors 


olution 
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NASMUCH AS the sole purpose for the existence of 
| an electrical distribution system lies in supplying the 
requirements of the consumer's utilization devices, it is 
fundamental that a knowledge of these load requirements 
is necessary for sound planning of the distribution sys 
tem and its various components. The economic impor 
tance of the knowledge of load characteristics has become 
more and more recognized with the growth of load on 
utility systems, In recent years, much work has been done 
in this field. Many utilities have made and are continuing 
to make, in some form, surveys of the load on their sys- 
tems, Information obtained from utility load surveys can 
be used for many purposes other than distribution system 
planning and optimum equipment design, Olten, data 
from the same load survey is used in studies of rate struc 
ture, cost analysis, and development olf “selective selling” 
programs 

One of the most useful survey methods for determining 
load characteristics is the method of group load surveys. 
lest groups are selected on the basis of homogeneity of 
character and use, predominance of one class and con- 
venient layout of distribution lines for test metering. If 
the test groups are s¢ lected as being representative of their 
class, the load survey data can have a broad application, 
An example of a residential group load survey consisting 
of 48 similar residential test groups is summarized here, 
The groups consist of varying size in order to provide 
coincidence-factor information, An indicating 15-minute 
interval-kilowatt demand meter is installed at each resi 
dence. Graphic type demand meters are installed in ordet 
to measure the combined kilowatt and reactive kilovolt 


ampere demand for each group. 


182 Sartkas, Thackey 


Load Characteristics 


Daily maximum loads for a typical distribution transformer. 


In addition to daily load curves, an analysis of this 
data furnishes the following: a correlation between the 
kilowatt-hour (kw-hr) usage of an individual consumer 
and his peak demand, coincidence factor relationship, 
loss and power-factor information, and load factor data. 

Loads on currently installed distribution transformers 
can be estimated by using the kw-hr vs demand relation- 
ship, and coincidence-factors obtained from the load sun 
vey. The load of the individual customers served by the 
transformer is estimated from the graph relating kw-hr 
usage during a given period to the peak demand within 
that same period. Application of the appropriate coin 
cidence factor provides an estimate of the peak load sup- 
plied by the transformer. 

Sale 


determined from an analysis of the daily load curves of 


overloads for distribution transformers can be 


the various test groups. The frequency of occurrence of 
the peak-load condition is of great significance (Fig. 1). 

A knowledge of load characteristics is important not 
only to the utility, but also to the utility industry sup 
plier. If load characteristic information which is sufh- 
ciently representative for the entire electrical utility in- 
dustry could be obtained, it might serve as the basis for 
evaluating the over-all economics of design changes in 
equipment such as distribution transformers, These de 
sign changes could, in turn, provide greater* operating 
economy to the utility. 


Digest of paper 57-168, “Distribution System Load Characteristics and Their 
Use in Planning and Design,’ recommended by the AIEF Committee on 
Fransmission and Distribution and approved by the AIEE Technical Op 
erations Department for presentation at the AIEE Winter General Meeting 
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business at a loss. 


F OR MANY YEARS the railroads have been operating 
thei 


passenger The railroads, as 


well as locomotive and car builders, have studied this 
problem to see what could be done to turn the loss into 
a profit. The findings of the study have resulted in de- 
signing and building a new type of passenger car and 
locomotive. The cars are lower in initial cost, are lighte1 
in weight and require less power to haul them, have a 
lower center of gravity, and have been designed to re 
quire less maintenance, 

A new locomotive designed for passenger service has 
been built to haul these cars. It provides head-end power 
for the cars, is lighter in weight, will require less main 
tenance, and uses a hydraulic transmission. 

There are two diesel engines on this locomotive. The 
traction engine, rated 1,000 hp, is mounted on the front 
truck and delivers all of its power to the rails through 
a Mechydro* hydraulic transmission having four speeds 
forward and foun 


reverse. The engine and transmission 


have been in service on German railways where they 


have established a record of low maintenance costs, low 
engine fuel consumption, and high availability, An aux 
iliary engine, rated 570 hp, is mounted in the body of 
the locomotive and drives a 300-kw a-c generator and ai 
compressor. The a-c generator provides power for all of 
the locomotive auxiliaries and for train heat, light, and 
air conditioning. 

The locomotive is 58 feet 9 inches long, 10 feet wide, 
11 feet high, and weighs 193,000 pounds. The front 
truck is a 4-wheel self-contained power package having 
transmission, drive shafts, 


t-wheel 


the diesel engine, hydraulic 
axle drives, and sand boxes all mounted on it. A 
idler truck is at the rear. 

The transmission is located beneath the cab floor and 
is accessible through trap doors. Directly behind the cab 
is a compartment in which the traction engine is located. 
A radiator fan in the roof blows air down into the com 


partment and pressurizes it. The auxiliary engine and 


generator, air compressor, ¢clectrical equipment cabi 


nets, fuel oil tank, and battery box are in the center of 
the locomotive. At the rear end are located the fans and 
radiators for cooling the engines and transmission, and 
the water pumps, A special coupler, installed at the rear 


end of the locomotive, contains the air brake and forty 


two 75-volt d-c electric connections. When the couplers 
are locked together, all connections are made automat 
ically. Three a-c train power contacts are located on top 
of the coupler frame and mate automatically. 


The t-cycle “V’ 


rated 1,000 horsepower at It weighs about 


12-cylinder 
1,500 


main engine is a type, 
rpm. 
11,000 pounds. Among the differences between this and 
other V-type engines are the use of turbocharger inter- 
the engine, the 


to cool the air betore 


coolers 


entering 
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shorter length, and the use of large diameter roller beat 
ings for main bearings instead of conventional triction 
bearings 

The Mechydro transmission is fully automatic, It con 


filled 


verter; three pairs of permanently meshed helical gears, 


sists of a permanently single-stage torque con 


engaged by special claw clutches to give four output 
speeds; forward and reverse gears, plus control equip 
from 


ment; all housed in a single oil-tight casing. Power 


the engine to the transmission is through direct-con 


nected universal shafting. The impeller of the torque 
converter is driven through step-up gearing, thus ob 


taining a high rotational speed of the converter and 


smaller internal parts The oil in the transmission 1s 
cooled by a heat exchanger using water from the main 
engine circulating system. 

Continuous tractive effort is 21,000 pounds at 12.6 


miles per hour. Maximum speed is 120 miles per hour, 


The oil-filled converter permits an immediate response 
when the throttle is advanced, Operation of the controls 
in the transmission is and is controlled by 
One 


while the other is driven by the output shalt of the trans 


automat 


two governors governor is driven by the engine 


mission, and its speed is proportional to locomotive 


speed, The governors are linked together, so that at cei 
tain speed differentials the claw clutches will operate to 
make either an upward or downward shift 


All of the 


of the air 


with the 
Dhey 


: 
phase 


locomotive auxiliarie s, CXC ption 
driven 


1BO-volt 


Motor 
500-kw 


generator that supplies power to the train, Use of stand 


COMLPFCSSOr, are receive 


then powel from the oU-cycle 


ard voltage and frequency in the electrical system has 
commercially 
These 


less expensive than special railroad equipment. All 


permitted the use of available squirrel 


cage motors and controls items are lighter and 


loco 
motive control circuits are 75 volts d-« 

The engine and generator are mounted on a common 
sub-base frame by 


belt 


venerator, A 


It is supported on the locomotive 


flexible rubber mounts to reduce vibration. ‘The 


driven d-c exciter is mounted above the 


magnetic amplifier type voltage regulator is installed 


Direct current for battery charging, locomotive 


light 


ing, and control circuits is obtained from the a-c gen 


erator through a step-down transformer and a 3-phase 


full-wave germanium rectifier. 
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Television Allocation Trends 


O. W. B. REED, JR. 
ASSOCIATE MEMBER AIFE 


A brief review is presented of television alloca- 

tion developments since 1945 and an outline is 

given of the effect of the developments in the 

television broadcast service on the present rules 

of the Federal Communications Commission. Fu- 

ture developments are predicted using the past 
10 years as a guide. 


N MID 1945 six commercial and three experimental 
| ihren broadcast stations were furnishing a lim- 
ited the 
Today there are 487 television stations of which 391 


television service in restricted areas of coun- 


try 
operate in the vhf portion of the spectrum (30-300 mc), 
on channels 2 through 13 
(400-%,000 


From less than 10,000 receiving sets in service 10 years 


and 96 operate in the uhf fre- 


quency range mc), on channels 14 through 
84 
ago, current estimates indicate 35 million receivers in 
operation serving in excess of 90%, of the population. 
Fechnological advances in television spurred by wat 
time effort brought commercial operation out of the ex 
perimental category of prewar years and underwrote its 
growth as a powerful entertainment, education, and 
merchandising tool by 1948. 

1945, 13 14 
were available for immediate postwar television broad- 
180 to 920 m« 


provided for experimental television broadcasting look- 


In six-mec channels between and 216 me 


casting. In addition, the band from was 
ing toward the future establishment of a quality tele- 
vision service in this range. Fig. | portrays in somewhat 
simplified fashion the division of the radio frequency 
spectrum between $0 and 3,000 mc among various serv- 
ices at the present time, The breakdown of available tre- 
quency bands between the broadcasting, aeronautical, 
amateur, Government, safety and special, and other mis 
cellaneous services is shown, Just 20 years ago, most of 
the frequencies above 30 mc were designated for experi- 
mental operation, Technological progress and accumu- 
lated knowledge of propagation concerning frequencies 
higher than 30 me, 


the 


since that time, has led to the usage 


indicated by chart. Their general suitability for 
broadcasting and communication relying upon the space 
radio wave without, for the most part, interfering con- 
tributions by skywave propagation have rendered it ideal 
for services within generally well-defined ranges out to 
the order of 50-100 miles. Today, in addition, the “scat 
ter” mode of propagation is assuming considerable im- 
portance in certain portions of this frequency range. 


Thus, r-f channels within this portion of the spectrum 
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are for the most part at a premium with greater demands 
yet to be imposed. 


RELATIVE DIVISION OF R-F SPECTRUM 


THE BAR CHART SHOWN IN FIG. 2 is based upon the as- 
signment pattern of Fig. | and illustrates the relative 
division of this portion of the spectrum among the vari- 
ous services, The simplification referred to previously is 
mainly in the area of biasing Fig. 2 toward showing 
somewhat more allocation space in the Government area 
than is actually the case. Areas of operation such as 


meteorological and international control frequencies 
have been lumped into the Government area. It should 
be noted in passing that there is actually some sharing 
of frequencies, which is not indicated by the aforemen- 
tioned figures, Of particular interest in the matter of shar- 
ing is the suballocation in the band assigned to uhf tele- 
vision broadcasting for international fixed public service 
on a noninterference basis. The subregion set aside in this 
category is 716 to 890 mc. Typical use is one involving an 
American Telephone & Telegraph microwave relay cir- 
cuit between Florida and Cuba. It would, in fact, take an 
entire article on this subject alone to do justice to the 
number of other variables present in the portion of the 
spectrum shown so that it is re-emphasized that the pres- 
ent interpretation is for gross impression only. It will be 
noted in Fig. 2 that Government and aeronautical serv- 
ices utilize approximately two thirds of the spectrum be- 
tween 30 and 3,000 mc. Broadcasting might be viewed as 
having slightly less than 25%, of the spectrum space with 
the remainder devoted to other categories. 

Ihe pressure for frequencies in this portion of the 


spectrum can be illustrated by two relatively simple ex- 


amples. Fig. 3 is illustrative of this situation. In 1955, 
the total number of stations in the safety and special 
radio services category exceeded 300,000. Fig. 3 shows 
the growth in one category, namely public service. Al- 
though almost half, or 142,387, of the foregoing figure 
represents amateur stations, other major categories in- 
(43,855 stations), industrial 
land 


clude the aviation services 


services (24,854 stations), transportation (20,002 
stations) and marine services (50,714 stations). It must 
be recognized that according to the Federal Communica- 
tions Commission (FCC) methods of maintaining rec- 
ords many separate station units may be counted as one 
station. For example, a station might include a_ base 
transmitter and many mobile unit transmitters thus 
increasing the aforementioned figures substantially in 
terms of transmitters in operation. Thus, in 1955, the 
FCC estimated that approximately 768,000 transmitters 
were authorized to operate in the safety and special radio 
services, Of these, about 172,000 represented fixed sta- 
tions and 595,000 mobile units. 
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of developments in this area is 
“Final Order of the Federal 
Docket No. 11253,” ve 
This docket related to op 


A second example 


illustrated by the recent 


Communications Commission, 
1956 


162 me 


leased September 24, 
152 


by maritime mobile, land transportation, public safety, 


eration in the band which has been shared 
industrial, and domestic public users. Whereas, for many 
had 60 ke, 
the new order cuts this channel width to either 15 


ke depending upon condition of use. In the introduction 


years, the channel width in this band been 


7) 
0 oF 


to its order, the FCC stated that the number of useable 


channels available to these various services for rendition 


of land mobile service generally is inadequate to a 


commodate the increasing number of licensees and po 


tential licensees in these vital services. It indicated that 


solutions to this problem could be sought in various ways 


such as allocating additional spectrum space, increasing 
. 


the use of geographical sharing or the taking advantage 


of developments in the state of the art which make nat 


rower channel spacing possible. The latter action, of 


course, represents a recourse to the third method of pro 


viding facilities. Further than this, resort to the othe 


methods indicated may be in the future. 
With 
Commissioner 


talk that 


lars 


necessary 


reference to Government facilities in this area, 
the FCC indicated in a recent 
had 


communications 


Craven of 
the Government invested billions of dol 


in a radio system which utilized 
frequencies in the region of concern. He went on to in 
dicate that the Government’s radio equipment cannot be 
replaced in a short space of time by the expenditures of 
another tax-supported program without adverse effects 


He that 


the television problem is made more complex by the fact 


upon the national economy indicated further 


that this portion of the spectrum which is most effective 
for television broadcasting is of equal importance to 
necessary radio services such as those previously noted. 
He pointed out that the FCC, at present, does not view 
the allocation situation as entirely satisfactory and that 
some exising services are in urgent need of more radio 
to accommodate the vastly 


spectrum increasing 


traffic load. 


spac c 


HISTORY OF TV ALLOCATIONS 


FROM THIS PRESENT INDICATION of the current state of 
the over-all allocation picture in this region, it seems 
appropriate to review the past in terms of the specific 
area of television allocations in which we are interested. 
In December 1945, the FCC adopted the first postwar 
rules and engineering standards to aid the development 
of commercial television service. At the end of the war, 
158 applications were on file for television facilities, 
Some 80 of these were subsequently withdrawn with in- 
dications that applicants preferred to await color tele 
vision developments or that they did not have the neces- 
sary construction funds required by the new medium. 
However, by mid 1946, 24 construction permits had been 
granted and 40 more applications were being processed 


The television rules of that period specified the sharing 


y 
} 
’ 


of television Channels | through 5 and 7 through I! 


with other radio services on a noninterference basis. A 
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Fig. 1. Simplified frequency chart for 30—3,000 mc range showing pri- 


mary service occupation. 


table of channel assignments to the first 140 metropolitan 


districts in order of size was contained in the rules. Co 


channel spacing provided was 150 miles. A maximum 


power of 50 kw was provided for heights up to 500 feet 


effective elevation above average terrain, Three classes ol 


station were contemplated, community, metropolitan, 


and rural. Television Channel | was set aside for com 


munity type operations which were to employ powers not 
at 500 


vintage contained interference ratio criteria of 100 to | 


in excess of one kw feet. The standards of that 
desired to undesired signal for the co-channel case and 
2 to | desired to undesired signal for the adjacent chan 
nel situation. The protected contour concept was carried 
over from other earlier broadcast practices and the 5,000 
microvolt contour became accepted for city service re 
quirements and the 500 microvolt contour for rural 
service requirements. The rules stated that metropolitan 
type stations would not be protected beyond their 5,000 
microvolt per meter contour and the standards required 
that interference areas within the 500 microvolt contour 


be shown where it pre vailed 
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By mid 1947, six television stations had been licensed 
and 60 construction permits were outstanding. Nine ap 
plications were pending. The FCC continued to relax 
its originally imposed requirement of a minimum of 28 
hours of program service per week by each station upon 
special request, Experience gained with frequency shar- 
ing between television and other services indicated the 
impracticability of continuing such sharing because of 
extremely vexing interference situations, Accordingly, 
in June 1948, the FCC adopted its proposed rule-+naking 
1947 (44-50 


mc) from television service assigning it to the mobile and 


ol August which action deleted Channel | 
valety and special services category. As receivers were be 
ing perfected for television and the audience was mount 
1948 saw 102 con 


permits applications 


seven stations licensed and 
IG4 


pending. With 21 additional stations in interim opera 


ing, mid 


struction outstanding with 
tion status, television broadcast service was being brought 
to 17 cities as Compared with 8 cities the previous year. 
this time, was so much 


Ihe demand for facilities, by 


vreater than the available allocated channels could be 
used to satisfy that 181 of the pending 294 applications 
had been designated for consolidated hearing. This up- 
swing of interest caused the FCC to call an allocation 
hearing in June 1948 on the matter of amending the al- 
location table 1945 
making the FCC issued an expanded assignment table 


utilizing a tabulation by state and city. No changes in the 


released in In its proposed rule- 
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Fig. 3. Growth in one class of safety and special radio services. 


previously adopted standards were suggested at that time. 
\t the same time, engineering findings were reached by 
the FCC that the spectrum space below 300 mc was in- 
sufficient to make possible a truly nation-wide competi 
tive television system and, “that some interference to tele- 
vision reception would result from adjacent channel op- 
eration of other services, from harmonic radiations, and 
noises from other electrical devices.”” With this in mind, 
a hearing was opened in September 1948 to inquire into 
the propagation characteristics of the band 475 to 890 m« 
and the state of development of receiving and transmit- 


ting equipment for this frequency region. 
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FREEZE ORDER OF 1948 


THe serremBer 1948 conference of the FCC and in- 
dustry resulted in the freeze order of September 30, 1948. 
This order called a halt on the processing of applications 
for new television stations pending the adoption of new 
rules and standards based on the latest available engi- 
neering information on coverage and interference. In 
November 1948, an engineering conference was held on 
this subject and the final act of this session was to refer 
the problem to a special ad hoc committee composed of 
Government and industry engineers, Their report was 
presented to the FCC in May 1949 and, in the same 
month, the FCC issued its status report looking toward 
the adoption of new rules and standards for the television 


service and the end of the freeze. By this time, 13 


stations 
had been licensed and 104 construction permits were out- 
standing. In addition to the licensed stations, 58 opera- 
tions were being conducted on an interim authority basis. 
Cities receiving service numbered 42, Of the 338 applica- 
tions then pending, 237 were in hearing status. 

In July 1949, the FCC announced a rule-making pro- 
ceeding looking toward new television standards to avoid 
interference, the opening up of 42 additional channels in 
the uhf portion of the spectrum, and a consideration of 
other means of bringing television service to the public 


including “‘stratovision” and “polycasting.”” The former 
system involved broadcasting from high flying tight cir- 
cling aircraft to areas of the country several hundred 
miles in diameter, The latter method was a proposal tor 
supplying television service to a community or region by 
use Of numerous low-powered synchronized television op- 
erations as opposed to delivery of service by a centrally 
located high-powered single station. At this same time, 
the FCC announced that contrary to its previous policy, 
it would only consider systems for color television which 
could operate in a six me channel width. The necessity 
for the institution of this hearing in mid 1949 was em- 
phasized by interference between television operations 
which had begun to show up in cases where stations came 
into operation with the maximum heights and powers 
authorized and spacing of the order of 150 miles then pro- 
vided in the “Standards of Good Engineering Practice.” 
As the instituted studies progressed, it looked as though 
co-channel separations would have to be increased to ap- 
proximately 220 miles to retain a reasonable service area 
for television stations. This fact clearly reduced the num- 
ber of potential assignments on the 12 available channels. 

During 1950, 
concerning the construction of new television stations 


the FCC continued its “freeze” policy 


and consequently the number of commercial television 
broadcast stations on the air by mid 1951 was stabilized 
at 107. Television programs as a result were being pro- 
vided to about 63 cities and metropolitan areas in 44 
states. At this time, records indicate that 415 applications 
were pending with a vast majority of these being in con- 
flict with one another, By this time, there were about 
12.5 million receivers in the hands of the public, 

As a result of the FCC announcement about color tele- 
vision aspects in 1949, three systems were proposed to the 
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FCC 


the field sequential, the dot sequential, and line sequen- 


involving six mc systems. These systems involved 
tial systems. Preliminary findings were issued in Septem- 


ber 1950 and the standards were amended in October of 
that year to provide amended standards including color 


components. With the ultimate finding, at that period, in 


6b ABOVE ONE KILOWATT 


Fig. 4. Directional antenna pattern for television broadcast service. 


favor of the field sequential system and, following some 
Federal 


using the field sequential system began 


broadcasts 


1951, 


litigation in the courts, commercial 


June 


FCC “THIRD NOTICE” 


1948 and 
carried on over the period of 1949 and 1950, the FCC 
“Third Notice” 


engineering 


As A RESULT of the deliberations instituted 


March 1951 issued its of further proposed 


rule-making looking toward standards for 


the television service and the adoption of a nation-wide 


television assignment plan utilizing both the vhf and uht 


portions of the frequency spectrum. At this time, they 


also proposed the reservation specifi communities of 


television channels for noncommercial educational use 


These numbered about 209 assignments out of 
This third 


approx! 
mately 2,000 assignments listed 1,256 cities 
report precipitated approximately 700 written comments 
by the industry and 400 rebuttal comments in opposition 
to some of the initial 700 filings. Therefore, it was not 
until April of 1952 that the FCC was able to bring to a 
in 1948. With the adop 


the 


close its deliberations originated 
“Sixth Report 
1952, the FCC again began to process television applica 


tion of its and Order” in Spring of 


tions. In this process, all the applications which had 
amended to conform to the 


in the “Sixth Report and 


been on file were new engi 
neering standards promulgated 
Order.” In the 
ognized as warranting noncommercial educational assign 
ments. Of these channels, 80 were for vhf and 162 for uhf. 
The 
three 


varying between 170 and 220 miles for vhf operations 


final analysis, 242 communities were rec 


new rules and standards divided the country into 


zones setting up co-channel mileage separations 


Slightly lower co-channel spacings were provided for uhf 
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The 


to 6 was set at 


operation, maximum effective radiated power on 

channels 2 100 kw, 

316 kw and on uhf channels 14 to 83 at 1,000 kw 
By the middle of 1953, the FCC 


of nearly 400 television stations in the 


on channels 7 to 13 at 


had authorized a total 


first year following 


the lifting of the freeze. This was exclusive of the 


origi 
nal nucleus of 107 stations which had proved to be highly 
artificial re 


profitable most cases over the period 


straint in expansion of the television industry. By mid 
1954, the 100 


during the second year 


with granting of another authorizations 
period following the lifting of the 
freeze, authorizations to a total of 603 licensees or poten 
tial licensees had been granted. Of this number, 573 were 
for commercial operation, Stations numbering 402 were 


uhf stations of which 


either on the air or authorized to go on the air. total 


grants represented 340 vhf and 238 
vhi 


trons. 


265 and 137 uhf stations had operating authoriza 


These were bringing service to a vast audience over 
\laska, 


most of the United States as well as and 


Puerto Rico. 


Hawali, 


“SIMULTANEOUS” COLOR SYSTEM APPROVED 


IN ANOTHER RESPECT, 1953 was a historic year for tele 


vision, aside from the allocation situation: on December 


17, 1953, FCC 


ards that had been deveioped and advocated by the indus 


the adopted new color transmission stand 
try through the postwar National Television System Com 
The FCC 
based upon a system replacing the 

1950 


mittee new color standards issued by the wert 
“the ld 
The 


antage ol 


“simultaneous” 
sequential” system previously approved in 
simultaneous system had the overwhelming adv 


being compatible with the existing black and white sys 
tem. Reduced to simplest terms, this meant that owners 


black 


in compatible color, Al 


of monochrome sets would receive and white pi 


ture of a show being broadcast 


though not strictly of allocations import, the considera 
tions involving color were extremely important from two 
standpoints. First, here was a new technological develop 


FCC's 


respects affected the time schedule during a majority 


ment which occupied much of the effort and in 


some 
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Fig. 5. Typical television satellite situation 
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of the 10-year period under discussion. Second, the situa- 
lion is important as an example of nonexploitation by the 
industry of a facet of the television system which the FCC 
in 1950 found to be technically superior to other systems 
then proposed. It is not the purpose of this article to 
adopt either of the major viewpoints of the early 1950's 
but simply to point out that the industry was criticized 
for not pursuing a system which had been authorized by 
the FCC as opposed to engaging in a lengthy and more 
extensive developmental effort to work out an alterna 
tive and superior system. However, this delayed placing 
color television receiving sets in the hands of the public 
only by four or five years. 


UHF PROBLEMS 


ALTHOUGH FOR A TIME, in this postfreeze period, two 
ulsf vhf au 


thorizations, within two years following the lifting of the 


authorizations were issued for every three 
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Fig. 6. Typical television translator situation. 


over 70 ubl authorizations had been cancelled. Six 
had 


authorized to operate and were actually in interim opera 


frees 
ol these cancellations involved stations which been 
tion on special temporary authority. During this same pe 
12 vhi the 


conditions reacting untavorably upon uht were the slow 


riod, authorizations were cancelled. Some of 
rate of converting existing sets to uhf reception, slow 
sales of uht receivers and the inability of many uht op 
erators to obtain network programs. It is difheult to 
assess exactly how lack of high-power uhf transmitting 
equipment affected this situation, but it must be recog- 
With the difficulty of the 


uhf operator in obtaining coverage equivalent to that of 


nized that it was considerable 


the vhf stations, the chain reaction of a limited number 
ol uht 


existing vhf service rendered many areas of the country 


receivers in some markets and a saturation of 


poor risks for expansion of television service in terms of 
ult facilities. Endeavoring to encourage interest in uhf, 
the FCC revised its multiple ownership rules in order to 
permit licensees to operate seven television stations pro 
vided that at least two of these were uhf, 


I his, ol course, 
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was a departure from the older limitation of five tele- 
vision outlets per licensee. Directional antenna patterns, 
such as that shown in Fig. 4, were also authorized to pro- 
vide tailoring of the signal distribution to the area of 
primary concern. 

It is fair to say that the troubles which have beset the 
television industry in the past two years are, in part, due 
to business and economic factors as well as technological 
factors. The successful commercial operation in an ar- 
tificially protected monopoly enjoyed by approximately 
100 television operators for several years in the early 
1950's encouraged many to plunge into television activity 
in situations which became rapidly marginal as the num- 
ber of outlets mushroomed. The primary technical fac- 
tors related to the general inability of uhf operators to 
achieve comparable coverage to vhf in areas where there 
was terrain roughness and the relatively poorer perform- 
ance of television receivers as higher and higher fre- 
quencies were employed. Receiver “noise figure” limita- 
tions still are currently prominent in uhf versus vhf de- 
liberations. 

Since the middle of 1954, the FCC has been grappling 
with the over-all problem and endeavoring to assist the 
growth of uhf. Among the steps considered was a revision 
of the chain broadcasting rules in the matter of terri- 
torial exclusivity to prevent an existing station from con 
tracting with a network to keep a station in an adjoining 
community from obtaining that network's programs, An- 
other involved the allowance of television stations to op- 
erate their own intercity relay systems despite the avail- 
ability of common carrier relay facilities, The FCC has 
also authorized uhf and vhf “satellite” stations operating 
on channels provided in the table of assignments but 
without independent programming of their own, In this 
way, the broadcaster has been enabled in some cases to 
extend his television service area, At present, proceedings 
are still under way in Docket No. 11331 looking toward 


the authorization of co-channel “booster” stations for uhf 
operators which would enable them to fill service holes 
within their existing contours. One example of the ap- 
plication of satellite operations is shown in Fig. 5. ‘This 
may be viewed as a mother station feeding two satellites 
with all employing common programming, thereby se- 
curing a service area larger than could be provided from 
a single source. In some respects, this may be viewed as a 
slightly different variation on the “polycasting” theme. 
Corollary to the allocation problem has been the 
growth of systems involving wired distribution of tele- 
vision service. Nearly 400 community antenna television 
systems are in operation today. These systems pick up ex- 
isting television programs from television broadcast op- 
erations using antennas advantageously located on moun- 
tain tops or other natural elevations. Signals from these 
master receiving locations are then distributed by cable to 
individual homes in communities which, because of ter- 
rain difficulties, have not been able to receive television 
programs directly, In some instances, the desire of the 
community antenna system operator to avoid distribution 
costs has led to the employment of low-power rebroad- 
cast units which have been condemned as illegal by the 
Trends 
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FCC. However, in answer to this problem, the FCC in 
July 1956 issued rules to govern what has been termed 


“television translator” service by designating uhf chan 
nels 70 to 83 for use by this service. It is contemplated 
that FCC type approved 10-watt transmitters will be used. 
Fig. 6 shows a typical situation which has been author- 
ized to serve the community in the vicinity of Hawthorne, 
Nev. This illustration shows the theoretical service con- 
tours from San Francisco and Fresno, Calit. and Reno, 
Nev. Their inability to reach into Hawthorne is caused 
by the extremely rugged terrain of the Sierra Nevada 
range. The translator station located on the mountaintop 
nearest Hawthorne will employ a highly directional an 
tenna to beam an eflective radiated power approximating 
100 watts into the valley. This tend to the lower power 
operations has also been carried into the general rules 
governing the television broadcast service and the old 
minimum effective radiated power provisions have given 
way to provisions that require only the observance ol cer- 
tain minimum signal requirements, 

On August 15, 1956, the FCC revised the maximum 
power allowed uhf operators upward from 1,000 kw to 
5,000 kw. This brings the authorized maximum power 
into a region of authorization which propagation data 
taken as early as 1948 in a series of uhf tests indicated as 
necessary to compete satisfactorily with vhf operations on 
a coverage basis. Several uht operators are now employing 
effective radiated powers of 1,000 kw and recently one of 
them increased eflective radiated power under the new 
rule to 1,500 kw. Extensive propagation tests are still go 
ing forward today looking toward the ability to define 
the gap between uhf and vhf television propagation 


factors. 


FUTURE OF TV BROADCASTING 


MEANWHILE, AS THE EFFORT on the engineering front 
goes forward, the FCC again is considering revisions in 
its assignment table in an endeavor to aid the growth of 
the television broadcast service. Prominent in these con 
siderations are a number of “deintermixture” questions. 
In certain areas, the FCC has issued notices of suggested 
revision looking toward maintaining or reverting cer 
tain areas to the exclusive use of uhf facilities. The latest 
deintermixture proposals were issued in connection with 
a final report in one of the general rule-making proceed 
ings which anticipates a continuing allocations explora 
tion in this entire area, The latest interim report of the 
Senate Committee on Interstate and Foreign Commerce 
commended the latest FCC actions in this regard. They 
note that encouraging experiments have been conducted 
with uhf powers of the order of 4,500 kw and even higher 
powe More recently, there have been suggestions that 
all television broadcasting should be moved to the ulf 
portion of the spectrum. 

Even as there were corollary considerations such as 
color television running through the first 10-year period 
which has been discussed, there are similar allied consid 
erations of which the FCC is cognizant today. During the 


past five years, the FCC has allowed experimentation 
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with several systems of subscription television, This con 
templates the distribution of a program to those receiver 
owners Who would through some means or other pay ton 
it. In a sense, there is a similarity here with the commu 
nity antenna television system situation which represents 
another problem for the FCC paralleling the allocation 
situation. In this instance, people pay not on a per pro 
gram basis, which subscription television would con 
template, but would pay a fixed installation charge tor 
the service itself and then pay a continuing monthtly 
service charge for programs distributed trom a master 
redistribution source. The total number ol viewers in 
this category has been approximated at | million 

Ihe most recent parallel to 1948 activities has been o« 
casioned by the request of the chairman of the FCC made 
to the Association of Federal Communications Consult 
ing Engineers (AFCCE) for review of the reasonableness 
of the engineering methods proposed to serve as a tech 
nical basis for estimating interlerence-lree coverage ol 
vhf and uhf stations. The report of this group which has 
now been made to the chairman of the FCC emphasizes, 
in the main, that practice has shown that departures of 
measured fields from the average empirical curves are real 
as they relate to television service fields from broadcast 
stations and more particularly are definitely a function of 
the types of terrain over which the signal travels. ‘The 
AFCCE representatives indicate that primary weight 
should be given to measurement data to avoid the danger 
of oversimplification which lurks in endeavoring to 
judge individual cases on the basis of an average curve 
Here, too, is evidence of a trend which has occurred be 
fore in the 35-year history of broadcast activities. [nas 
much as originally the development of systems has been 
based on average conditions, sooner or later regulations 
and standards have recognized the validity of systematic 
determination of propagation factors and applied this 
knowledge to the further development of the service 

There may be a return to the protected contour con 
cept of 1945 for the television broadcast service as opposed 
to the strict assignment of stations within a stringent 
mileage separation criteria, Already new regulations, re 
cently put into effect, allow channel assignments on a 
transmitter site to transmitter site basis rather than th 
city to city basis utilized until about a year ago. Current 
standards also provide for offset carrier operation of 
television transmitters which make a 28 db co-channel 
interference ratio practical for existing considerations as 
contrasted to the 100 to | (40 db) ratio prevailing in 
1945. New developments recently announced, utilizing 
high stability crystal control of both television carrier 
and line rate frequencies place a 20 db ratio within the 
realm of possibility, The reduction of su ceptibility to 
interference in the television service by a factor of almost 
10 forecasts the possibilities of either wider effective ry 
ice ranges by existing stations or the ability to reduce 
station separation considerably. The utilization of some 
of these new tolerances coupled with directional antenna 
techniques such as are common in the standard broadcast 


field, mav be the next logical step in the television broad 
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Future Military Aircraft 
Electrical Systems 
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The nature of feasible electrical systems to meet 

the needs of future aircraft is discussed. This 

involves an indication of the better solutions to 

the electrical system problems and the means of 
obtaining these solutions. 


OR THE PURPOSE of this presentation, an elec- 
trical system is defined as the integrated combina- 
tion of the generation, conversion, distribution, and 
utilization equipment 
The topics discussed in this article have been covered 
in considerable detail in a report which was the culmina 
tion of a year’s study on a contract with the Air Research 
(ARDC). The 


lected to make this study was comprised of people who 


and Development Command group se- 


had considerable experience in making objective studies 


of this sort. Therefore, it is hoped there are no prejudiced 
or preconceived notions, and it is felt that the conclu- 
sions based on this analysis are unbiased and factual, 

There are various ways in which a problem of this 
type can be attacked, A logical order and singleness of 
purpose must be maintained whatever method 1s chosen; 
the evaluation on a haphazard basis of permutations and 
combinations of existing and contemplated components 
must be avoided. Therefore, the method of attacking the 
problem should not consist of individual evaluations of 
segments of the electrical system, with each segment 
being considered for the total range of aircraft functions, 
For example, it would seem unprofitable to analyze 
generation and distribution systems independently for 
aircralt ranging from small stripped-down fighters to 
heavy intercontinental bombers. 

\ much more fruitful and logical approach is the se- 
lection of a typical intermediate type of airplane and 
the use of this aircraft for the evaluation of the entire 
electrical system. This was the approach used during the 
study, The results of this evaluation were then used to 
extrapolate to other aircraft families so that variations 
in performance, speed, function, and ambient conditions 
could be accounted for. In accord with this approach, a 
hypothetical 1965 aircraft was defined, ‘This jet powered 
plane is a piloted medium bomber which would be at 
the preproduction stage 10 years from now and which is 
expected to be representative of this type of aircraft. 
Similar assumptions were made concerning other aircraft 
types so that extrapolations could be made, It is possible 
that the requirements of unusual or research type ait 
cralt which are outside the scope of the study will be 
radically different from the conventional type considered 


here and will have quite different requirements for their 
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electrical systems. For the intermediate bomber selec ted, 
the loads were predicted and divided into there classes: 
Class I 
ing and miscellaneous, 


electronic, Class I11—motors, and Class 111—heat- 

After the loads were selected, means for supplying elec- 
trical power to the equipment were analyzed; this in- 
cluded generation, distribution, and conversion. In all 
cases, the load and supply were considered as interrelated 
inasmuch as preferences of specific equipment must be 
balanced against the best over-all result. Also, considera- 
tion must be given to cooling that portion of the equip- 
ment which cannot operate in the environment because 
there is a definite relationship between the cost of the 
electrical system and the type and amount of cooling re- 
quired, In evaluating the electrical system, numerous 
parameters are of importance. These include weight, re- 
liability, maintainability, availability, vulnerability, vol- 
ume, and cost. For quantitative evaluation, weight was 
selected as the criterion although, where pertinent, due 
consideration was given to the other factors. 

In the electrical system evaluation, it is imperative that 
the many smaller problems should not be allowed to ob- 
scure the larger issues. Indeed, continual discrimination 
must be exercised to avoid being overwhelmed by the 
immensity of a problem which involves virtually all 
phases of engineering and physics; otherwise, one is led 
into a maze of detailed problems at the expense of the 
achievement of the direct objective. Therefore, the study 
attempted to (1) predict the nature of future aircraft, in 
order to evaluate electrical system needs; (2) analyze ob- 
jectively the electrical system, as a whole, to determine 
and evaluate its problems in relation to the general air- 
craft problems; (3) place the various elements of the elec- 
trical system in their proper perspective; and (4) deter- 
mine those material components and techniques which 
will be needed in future systems, It did not attempt to 
(1) design or propose the design of a specific aircraft and 
its electrical system; (2) design, propose, or recommend 
specific equipment or devices; or (3) compile data to be 
used as a yardstick to compare specific pieces of equip- 
ment or portions of the electrical system. Inasmuch as the 
findings of this study are contained in a $00-page report, 
this article will deal only with some of the more provoca- 
tive items. Specifically, there are three of major impor- 
tance. These relate to the selection of a supply system, 
the penalty to be assigned to equipment cooling, and the 
means of reducing electrical system weight. 
A special article recommended by the Committee on Air 
E. F. Federmann, T. M. Corry, and W. (€ 


Products Engineering Dept., 
Pa 


lransportation 


Moreland are with the New 
Westinghouse Electric Corporation, Cheswick, 
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FUTURE ELECTRICAL PROBLEMS 


BEFORE GOING INTO A DISCUSSION of these topics, it will 
be well to specify briefly the anticipated electrical prob 
lems of future aircraft. The difhculties at the present time 
have been caused primarily by the growing complexity of 
the functions performed by the electronic equipment, 
This results in a large weight increase and a schedule 
problem—the airplane usually is completed betore the 
specified electronic equipment is available. In addition, 
installation of this equipment is becoming more difhcult, 
The 


control surface and fuel pump power requirements are 


and its maintenance is becoming more complex. 


also growing rapidly. When these requirements are com 
| 


bined with the fact that the airplane gross weight increase 
per pound of equipment addéd is becoming more im- 
portant, it becomes evident that even for present-day air- 
craft many problems exist. Although these problems will 
be magnified in the future, they probably will be of the 
same nature. The factors adding to their severity in fu- 
ture aircraft will be the further increased power require- 
ments and number of functions, the extremely high 
temperature environment, the increased accuracy require- 
ments, and the greater airplane weight increase pet 
pound of equipment carried. In fact, with the advent of 
operational aircraft capable of sustained supersonic 
speed, it is likely that the combination of high tempera 
ture and increased number of functions will make man 
datory drastic changes in present electrical supply and 
utilization equipment and techniques, if it is to be pos 
the 


required equipment. Thus, it becomes evident that new 


sible to construct aircraft of reasonable size to carry 
components and techniques will be necessary if the goal 
set for future aircraft is to be realized. It is essential that 
these components and techniques are not merely sub 
stituted for present devices; their application to future 
aircraft must be considered with a new approach to the 
electrical system problem. 

The need for electrical energy on an airplane can be 
separated into two major divisions. A group of functions 
exist that under present and predicted knowledge must 
be done electrically These include most of the complex 
bombing, fire control, navigation, automatic flight, and 
radar equipments, ‘The second group can use electrical 


energy advantageously at the present time, but other 


means may be used in the future if the benefit of elec 
trical operation diminishes or if new and improved non 
electrical equipment is developed—items in this group 
include fuel pumps and control surface actuators. A sep- 
arate treatment of these energy requirements will facili 
tate system analysis. In the first case, the electrical system 
problems must be solved; in the second, alternate non 
Although 


there always will exist a minimum requirement for ele¢ 


electrical solutions enter into the analyses. 
trical energy on future aircraft to supply functions of the 
first category, there exists the problem of being able to 
supply and utilize this energy at a reasonable cost (weight 
penalty). On the basis of considerable present-day data 
and extrapolation into future techniques and systems, the 
weight of the electrical system and its associated cooling 
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for the future medium bomber has been determined. 


Table I is based upon the use ol hydraulic control su 


face actuation and the most advanced present-day tech- 





Table I 


Re Weight (pounds) 


Class I Load 

Clase Il Load } 
Class Ul Load { 
Power Supplies | 


Equipment Cooling 





niques in electronic circuitry, The power supply weight 
is for the amount of power required to supply continu 
ously the entire connected load; the reserve powel prob 
lem will not be treated in this article. Distribution from 
the main bus is included in the load weight figures 

An estimate of the weight breakdown for an electrical 
system utilizing electrical rather than hydraulic actua 


lable Il 


is not altered appreciably for this case 


tion is given in to show that the basic analysis 





Weight (pounds) 


Class I Lo 
Class Il 

Clase Hf 
Power 


Equipment ¢ 





The data in these two tables will be used as the discus 


sion progre sscs 


SELECTION OF A SUPPLY SYSTEM 


PHE seLECTION of the complete electrical system is 


based upon the least over-all penalty; in analyzing the 


ke pt in 


supply system requirements this fact must be 
mind. It is present on the airplane for the sole purpose 


of supplying the utilization equipment; it does not exist 


for itself alone. Therefore, evaluation of a supply system 


without consideration of the load is pointless. For ex 


ample, there is no gain in saving 100 pounds in the 
1,000-pound load 


true. 


supply system at the 
The 


may 


expense of a 


weight increase converse, of course, is also 


I hese 


prising the number of supply system evaluations made in 


Statements appear Innocuous, but it is sul 


the past which gave insufficient consideration to the load 


requirements As a result, there are several competitive 


supply systems of almost equal merit and it readily can 
be understood that there has been considerable argument 


How 


considered, the 


in the industry as to which ts the better system 


ever, when the load requirements are 
problem then essentially reduces to determining which 
of these systems can best supply the load. On this basis, 
the selection is narrowed considerably. In fact, the 


100-cycle, 115-200-volt 


pres 


ent acceptable }- phase system 


with somewhat closer tolerances shows up quite favor 
ably when the load is considered, and it appears that the 
time spent in attempting to devise different supply sys 
tems could more profitably be spent in the improvement 
some merease in 


of an acceptable system. For example 


the supply system we ight could well result in an over-all 
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electrical system weight reduction. This in no way im 
plies that the present supply systems are not very good; 
in fact, they are. But it does imply that with a shift in 
emphasis, they could help to reduce problems not di- 
rectly associated with the supply system. One method of 
reducing the Class I load weight considerably is the use 
of what will be termed an “Integrated System.” This sys 
tem would include, as part of the central power supply, 
the important d-c voltages required for the electronic 
equipment, For example, if the electronic equipment can 
be designed to utilize a minimum number of d-c voltages, 
a single supply could be used to provide this power. It 
has been estimated for the specific future aircraft under 
discussion that 20 kw of the total 55-kw Class I load will 
be supplied in this manner, The remaining 35-kw load is 
comprised of high voltage radar plate supplies, filaments, 
magnetic amplifiers, synchronous mechanisms, etc., and 
will be supplied by the basic power source directly, The 
weight savings that can be effected by the use of an in 
tegrated system will be covered later in this paper. 

It is not to be implied in the discussion of the afore 
mentioned specific system that no parameter of this sys 
tem could be changed to advantage. For instance, on some 
types of aircraft with extremely large loads and long lines 
some advantage might be gained by going to higher volt 
age. In other situations, an increase in frequency might 
result in a weight reduction for some apparatus, It ap 
pears, however, that the over-all gain will be relatively 
small, A theoretical analysis indicated a maximum system 
gain of 5 pounds per kw for a frequency increase to 1,600 
the 
assumptions and an extensive development 


cycles per second; this estimate is based on most 


Optimists 
program. Finally, it is not the purpose of this article to 
Rather, it 


a specific system should be 


select the best supply system is intended to 


show that the selection of 


based on the load requirements and that effort spent 
devising changes of basic systems is not as useful as effort 


spent in improving a particular adequate system, 


THE DETERMINATION OF A COOLING PENALTY 


IN ORDER TO APPRECIATE the cooling penalty evaluation 
it is necessary to consider the reasons for the inclusion of 
this parameter in an electrical system analysis. The pri- 
mary factor, of course, is the very high ambient tempera 
ture that will be encountered on future aircraft. How- 
ever, as far as the electrical system is concerned, this is 
of importance only because the electrical equipment is 
limited in its temperature tolerance and because it gen- 


erates heat invariably 


Finally, although there is almost 
a relationship between these factors and the weight and 
design of the electrical equipment, a quantitative cooling 
penalty must be available for the electrical system evalua- 
tion 

It should be kept in mind that this penalty is all that is 
required; a detailed study of optimum cooling systems 
for the entire is not needed here. In 


aircralt function 


selecting the penalty, care must be taken that the proper 


value is assessed to the electrical equipment, On the type 
that 
measure of cooling be provided for the crew, and it is 


of aircraft being considered it is necessary some 
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important that the electrical cooling penalty be assessed 
after the basic penalty for the crew has been accounted 
for. This means that it is quite possible, because of the 
low temperature exit air from the crew compartment in 
certain systems, that some of the electrical equipment 
could be cooled with little additional penalty. However, 
in the past, the electrical equipment has essentially been 
assigned a penalty for air conditioning rather than cool- 
ing. Because it is very difficult to evaluate the portion of 
the penalty to be born by the electrical equipment in 
these cases, a somewhat different approach has been 
taken. This approach consists of determining the cooling 
penalty for electrical equipment alone on the basis of the 
best means of accomplishing this purpose. If this figure 
is not inordinately high, the complex compartment plus 
equipment problem need not be considered inasmuch as 
the penalty to the electrical equipment should not ex- 
ceed that which would apply if it were cooled alone. In 
other words, the penalty so determined is a maximum 
penalty and the use of this figure in the electrical system 
evaluation is conservative. 

the the 
penalty has been evaluated at 12 pounds per kw. This 


For aircraft being considered, maximum 
means that in the case of electronic equipment it may 
cost up to 12 pounds to remove each kilowatt of heat 
generated on a representative future medium bomber. If 
the ambient temperature can be tolerated by the equip- 
ment, the total penalty is simply the product of the kilo- 
watt dissipation of the equipment and the cooling 
penalty; if the equipment cannot withstand the ambient, 
there will be an additional cost for the removal of heat 
that flows into the compartment, It so happens that on 
the aircraft in question, the ambient temperature is pre- 
dicted to be in the region of 400 F and the predicted 
tempcrature tolerance of future electronic components 
matches this figure. For the cooling system chosen on this 
aircraft, the cooling penalty varies only moderately with 
the ambient temperature, However, in extrapolating to 
other aircraft, the heat flow problem may also be of im- 
portance. For example, on a stripped fighter, the un- 
cooled compartments may reach temperatures in excess 
of 600 F with a consequent increase in cooling penalty. 
In addition, the time duration of high speed flight also 
affects the penalty and for very long periods of high speed 
flight the 12 pounds per kw will have to be increased 
somewhat. 

It is evident that the temperature tolerance of the 
electrical equipment is of great importance in the cooling 
problem. If the electronic equipment can be designed so 
that its temperature tolerance meets the ambient, there 
will be no additional cost for the removal of heat flow 


into the compartment. also be 


There may additional 
gains dependent upon which cooling system is used, How- 
ever, further increases in the temperature tolerance will, 
in general, not be particularly advantageous unless the 
equipment can be designed to require no cooling at all. 
It has been predicted that the Class II and III loads will 
be composed chiefly of components that can withstand 
the environment without supplementary cooling. It is 
most important that this goal be met because the cooling 
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of this equipment can result in severe penalties. Thus, 
the development of equipment of this type with allow 
able hotspot temperatures considerably in excess of the 
ambients mentioned would be very desirable. Finally, 
generators are not expected to require cooling from the 
main cooling system although engine oil or ram air cool 


ing will probably be needed, 


THE PROBLEM OF REDUCING SYSTEM WEIGHI 


As HAS BEEN MENTIONED, there are many items other 
than weight involved in an electrical system evaluation. 
It will be assumed in this analysis that these qualities do 
not change as the various means of weight reduction are 
applied. In particular, it i felt that reliability should not 
be sacrificed for a reduction in weight. 

It is apparent from the equipment weight breakdown 
that the most promising portion of the load for weight 
reduction is the Class I equipment; therefore, it will be 
advantageous to examine in some detail the reasons for 
its large weight. Various electronic equipments have been 
investigated in considerable detail and, on the basis of 
these data, Table ILI] gives estimates made of the weight 


breakdown. 





Table Il 
Pounds (per kw) 


Chassis and Hardware 
Transformers 
Electronic Compo 
Internal Wiring 
Connecting Cable and Connectors 


133 100 





Although these figures were obtained for a specific sys- 
tem, they were checked against numerous other systems 
of various types and are considered to be representative 
Table 1V 


type of breakdown that will be of interest and indicates 


of the buik of Class I apparatus shows another 
the cost of supplying the special d-« powel! required for 
electronic equipment for the modern nonintegrated sys- 


tem. 





Table IV 


Weight ipounds) 


High 
Filament 
Utilization 


Connecting 





The power requirement of this system after low voltage 


conversion is 4,130 watts and on this basis, the system 


weight is 148 pounds per kw. The cost of the utilization 
equipment is 77 pounds per kw and the cable cost is 44 
pounds per kw. In terms of power handling, the power 
supply weight is approximately 73 pounds per kw aver 
age, 130 pounds per kw tor regulated d-c, and 35 pounds 
the system, the cost of 
1,130 


per kw for unregulated d-c. For 


conversion is 109 pounds divided by watts or 27 


pounds per kw, 
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There are several promising ways of reducing the 


weight penalty of this equipment. ‘The first of these lies 
in the use of the integrated system approach which has 


The 


ment are covered in the ARDC report; this analysis will 


already been described details ol its iccomplish 


be concerned only with the anticipated we ight reduction 


that will result from its application, On the basis ol data 


on the cost of d-« power, the estimated cost of integrated 


system power, and the estimated reduction of cable and 
utilization equipment weight which will result trom the 
use of the integrated system, it is estimated that a saving 
of approximately 54 pounds per kw can be achieved in 
the previously described system. This estimate has been 
practically justified by actual systems now in the develop 
ment stage. 

Now that the 148 pounds per kw penalty has been 
duced to 94 pounds per kw, where can further weight re 
ductions be accomplished? It would appear that eflort 
should be spent in determining the mechanical strength 
requirements of the chassis and mounting, and that the 
least costly means of attaining the needed strength be in 
vestigated. Reference to the weight breakdown indicates 
that the chassis and hardware cost is now 31 pounds 
per kw. 

There now remains only the actual electronic equip 
ment itself for the further reduction of weight. Inasmuch 
as the data given ts for the best present-day techniques, 
it is to be expected that in the future numerous new 
developments will be available for electrical system im 
provement. In applying these to the Class I equipment, 
it should be kept in mind that the pounds per kw penalty 
for the utilization equipment must be judged in a diffe 
ent light than the pounds per kw penalty for the power 
supply equipment. In the case of the utilization equip 
ment, improvements can result in changes in both the 
weight of the device and in the power consumed, This is 
not the case for the supply, where power is required, and 
the obvious objective is the reduction of the weight of 
equipment needed to furnish the required power—pro 


vided no deleterious effects result from the reduction of 
weight. Since a choice exists for the utilization equip 
ment in that weight, power consumption, or both may be 
changed in either direction at various rates, the designer 
in attacking this problem should have a guide for the 
best procedure for the maximum function weight reduc 
tion. If, for the performance of a given electronic tune 


tion, Ff, W 4 


I total weight cost of the 


cP, where 


function 
i equipment weight 
P power required for the tunction 


U pounds per kw cost tor power and cooling 


the total differential of F,, is 


6/ b/ 


and 
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If a is defined as W/P or the pounds per kw equipment 
penalty, 


dt dV 
w \, ey 


0.15 


This equation, in words, states that the percentage change 
in function weight is equal to the percentage change in 
equipment weight multiplied by 0.85 plus the percentage 
change in power times 0.15, This will serve as a guide in 
the approach to the question of where emphasis should 
be placed when both weight and power consumption can 
be reduced in a given piece of utilization equipment, For 
cxample, in transistorizing a specifi piece ol equipment, 
unless power reduction can be accomplished at about six 
tumes the percentage rate of weight reduction the con 
centration should be on the reduction of weight in the 
equipment. It should be noted in the foregoing equation 


that a depends upon both the weight of the equipment 


and the power consumed, and that as the equipment is 


a ( - 
improved, the factors and change. The 
a -+- ¢ a -- ( 


value of a is based on the average figure of the best pres 
ent-day equipment; as the weight is reduced by the meth 
ods suggested in this paper, it will also be reduced, Al 
though it seems logical to consider improvements in 
percentage terms, the absolute values will also be useful. 
For present-day Class I equipment a reduction of one kw 
is equivalent to a 22 pound equipment weight reduction. 
It is interesting to note that the complete elimination of 
the power requirement for the 55-kw_ predicted elec 
tronic load would result in a 1,200 pound reduction in 
the electrical system weight, and that this is equivalent 
to only about a 20%, Class | equipment weight reduc- 
tion 

In attempting to reduce the weight of the actual clec- 
tronic equipment, two broad approaches are available 
the system approach and the component approach, The 
system approach involves the reduction of weight in a 
particular function by a careful design of the over-all 
system using the latest components and techniques. The 
component approach can be described as the reduction 
of weight by the application of new components to a sys- 
tem as it is or the varying of parameters, such as fre- 
quency, in an existing system. It is felt that the system 
approach has the greater promise at the present time. 
This does not mean that continual component improve 
ments of an incremental or novel nature are not necessary 
or desirable. Rather, it is anticipated that the use of the 
system approach will result in the most effective use of 


the latest developments and, at the same time, effect im- 
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provement in design techniques and a reduction of re- 
dundancy. It is evident that the system and component 
approaches are related, to some extent. In using the sys- 
tem approach, it is inevitable that the need for specific 
new components will be discovered and that many com- 
ponent problems that seem important today will be elimi- 
nated. The effect of variation of parameters may also be 
altered or eliminated. The preference for the system ap- 
proach has already been substantiated by the gains 
achieved by the use of integrated systems and the rede- 
sign of existing systems. This is only the beginning of the 
exploration of this approach; the effective use of the lat- 
est components and packaging techniques should result 
in a substantial further improvement in both weight and 
reliability. Also, emphasis on the system approach will 
undoubtedly eliminate many present-day component and 
parameter problems. It seems sensible, therefore, to place 
the greater emphasis on the system approach. After it has 
been exploited fully, the component approach can be 
reconsidered. 

Some specific applications of the foregoing philosophy 
can be made in the reduction of electronic utilization 
equipment weight. The application of transistors and 
new packaging techniques to entire electronic functional 
systems should be attempted. This could proceed by 
either a socket-by-socket replacement of vacuum tubes by 
transistors, or by a re-examination of the entire system 
function for the purpose of best using transistors and 
combining their use with the latest packaging techniques, 
It is almost certain that the latter procedure will result 
in the greater weight reduction. In approaching the sys- 
tem problem, use can be made of available data which 
indicate where the greatest emphasis should be; i.e., the 
formula relating weight reduction to power reduction. 
A typical component approach would be the use of 
higher frequency for the Class I load. It has been men- 
tioned that the maximum system weight reduction to be 
expected for an increase to 1,600 cps is 5 pounds per kw. 
The use of this higher frequency would require a sizable 
development program for both the utilization and supply 
apparatus before even the 5 pounds per kw gain could 
be realized. On the other hand, the benefit of higher fre- 
quency may diminish in future systems using new com- 
ponents. 

One additional point that should not be overlooked is 
the possibility of improving the quality of the power 
sources to effect reduction of load weight. The ratio of 
the weight of the Class I load to the supply equipment 
is, at present, so great that a small percentage decrease in 
load weight would compensate for an appreciable added 
supply weight. 


CONCLUSIONS 


To SUMMARIZE BRIEFLY the conclusions based on this 
analysis, the following considerations appear to be of 
major importance to the designers of future aircraft 


electrical systems: 
(1) The selection of the electric power supply system 


will depend primarily upon its effect on the electrical 
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load weight and performance. The actual weights of sev- 
eral competitive supply systems are sufficiently close so 
that, even if they had equal effect on the load, factors 
other than weight would determine the selection of the 
best system. The more or less standard 400 cps, constant 
frequency, 3-phase, 115-200 volt system with a 1% ac- 
curacy will be satisfactory for all but a minute portion of 
the load for the type of aircraft considered in this 
analysis. Minor variations, such as voltage or frequency, 
may be considered, although at this time it appears to be 
more advantageous to explore the other possibilities of 
weight reduction first. 


(2) A realistic cooling penalty for the type of aircraft 
described is 12 pounds per kw. This is based on a tem- 
perature tolerance of 400 F for the electronic components 
and the anticipation that the Class II and III equipment 
will be able to operate in the high temperature environ- 
ment without supplementary cooling. On the basis of 
extensive present-day data, these goals seem quite reason- 
able. If they are not achieved, the cost of cooling may be 
much greater. 


(3) There appears to be great promise for the reduction 
of Class I (electronic) load weight. The suggested means 


of accomplishing this reduction lies in the following ap- 
proach: 

The use of an Integrated System to supply the 
Class I load. 

The reduction of interconnecting cable between 
the individual units which make up an electronic 
system. This will be facilitated by the use of an in 

tegrated system. 

Reduction in the weight of chassis and mechani- 
cal supports might be effected by studying the 
strength requirements and the means of obtaining 
the required strength with minimum weight. 

The weight of the components comprising the ac 
tual electronic functions may be reduced by the sys 
tem approach as described in this report. In consider 
ing the problem of equipment weight reduction, the 
designer should keep in mind the equation relating 
function weight to equipment weight and power 


reduction. 


Although the conclusions are, to a certain extent, based 
on a hypothetical medium bomber of the future, they can 
be extended to other types of aircraft with only minor 
modification. This is particularly true for the interceptor 
type fighter and the conventional heavy bomber. 





TV on a High Plane 


High atop a. barren mountain in New Hampshire, 
anchored deeply to the summit, stands a 30 by 75 foot 
building and an 87 foot tower. Lashed constantly by the 
“worst weather on earth,” these are the transmitting fa- 
cilities of WMTW, Poland Spring, Maine, telecasting on 
Channel 8. 

Back in 1953, when plans were being made to build the 
transmitter, there were some who thought that Mt. Wash 
ington, with its hurricane-like winds was not the place to 
put anything, much less delicate television transmitting 
equipment. But, on August 31, 1954, WMTW broadcast 
its first signal, and now almost three years later, wind, 
snow, and ice have not stopped the operation, 

The studios of WMTW are located in Poland Sring, 
Maine, 85 road miles away from the transmitter. A Ray- 
theon MTR-50 microwave relay beams the signal to the 
top of the mountain over the longest microwave relay on 
record, 46.2 air miles. In as much as power lines cannot 
be run in from the outside (wind and snow slide danger 
make it impractical), three Caterpillar diesel electric sets, 
two D375's and a D8&800, with a total capacity of 500 kw, 
provide power for the operation. An RCA TT50AL 
transmitter delivers the boosted signal to a special Alford 
antenna. This antenna is unique in that it must be kept 
free of ice in an area where ice and frost form at the rate 
of six inches per hour. Inside the horseshoe elements is a 
heating system which requires as much power as the en- 
tire transmitting station, De-icing equipment, for the Al. 
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Fig. 1.—View of Transmitting Station atop Mt. Washington. 


ford antenna requires up to 100 kw from the electric set 

during maximum icing conditions. 
WMTW is owned and operated by Mt 

I V, Ine ° 


52.5 kw aural. 


Washington 
with an authoriced visual power of 105 kw and 
Ihe antenna is 3,840 feet above average 


terrain and 6,375 feet above sea level. 
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Moment Detection and Coding 


J. J. SLADE, JR. S$. FICH 


MEMBER AIEE 


ryyHE APPLICATION of moments to determine the 
ee of gravity, moment of inertia, and other prop- 
erties of mechanical systems is well known. These com- 
putations involve the product of integral powers of the 
distance measured from some reference point and area, 
volume, mass, etc. Moments can also be used to determine 
a configuration of electric signals consisting of one or 
more d-c pulses restricted to exist at specified periods of 
time measured from a reference of zero time. In the elec- 
trical case, the moments consist of the products of voltage 
or current and integral powers of the time. For this rea- 
son, they may be called temporal moments. The temporal 
moment of order k of a function of time f(t), calculated 
O, tot 


in the interval from t T, is defined as follows: 


] 


1 
ms (Tf) | t*f(t)dt (1) 


When k O 


"1 
m, (T, f) | f(t)dt (2) 


where m, (T, f) is the area or content under the curve of 
Otot - 


A configuration of electrical pulses can be made to fol- 


f(t) trom ¢ 


low a code and convey information, When the configura- 
tion is restricted to a single pulse of constant amplitude 
and width existing at various prescribed values of time, it 
is the electric analog of the mass at variable distance. As 
in the mechanical case, this electrical configuration is 
uniquely determined by the first moment, k 1. ‘Tem- 
poral moments can be used to detect electrical configura- 
tions or codes, and this type of detection is termed mo- 
ment detection. A moment detector of zero order can de 


tect information transmitted by a pulse of constant 


position and variable height or width. When pulses of 


equal height and width but variable position are used, the 
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. Moments of pulses of constant area and variable position. 
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Fig. 2. Transmission rates using 1 to 6 pulses (a = 10-4), 


zero-order moment detector fails when the period of in- 
tegration extends over several allowed pulse positions, 
and the first moment is required for detection. This con- 
dition is illustrated in Fig. 1. 

In amplitude detection in the presence of noise, the re- 
quired signal to noise ratio is a function only of the prob- 
ability of error; in moment detection the signal to noise 
ratio is a function both of the probability of error (a) and 
the speed of signaling (pulses per second). The inherent 
flexibility of moment detection results from the integra- 
tion technique, and is illustrated in Fig. 2. In amplitude 
detection, a signal-to-noise ratio of 17.4 db is required to 
transmit 2W pulses per second with a probability of error 
equal to 10°*, where W is the bandwidth of the system. 
With respect to these values of signal-to-noise ratio and 
speed of signaling, it appears that moment detection 
holds most promise in cases of low signal-to-noise ratio 
where low speeds of signaling are tolerable and in cases 
of high signal-to-noise ratio where high speeds of signal- 
ing are required. 

Digest of paper 56-963, recommended by ‘the AIRF “ Committes “on Com- 
munication Theory and presented at the AIRE Fall General Meeting, Chi- 


cago, IIL, Oct, 1-5, 1956. Scheduled for publication in AIEE Communica 
tion and Electronics, 1957 
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Early Electrical Machines 


BERN DIBNER 
FELLOW AIEE 


In this second article of a series on pioneering investigations in electrical science, the first electric gener- 
ator is described and an account is given of the early investigations into the relationship between light 
and electricity as well as the ingenious machines and experiments devised to probe this relationship. 


oOo GTFtTo VON 
GUERICKE (1602- 
1686), burgomaster of 
Magdeburg for 35 years, 


goes the honor of having 
constructed and made pub- 
lic the first electric machine. 


He is 


inventor of the 


better known as the 
air-pump 
(c. 1645) and the promote 
of a 


device to demonstrate 


air pressure in an experi- 
ment considered among the 
most dramatic in the history 
of science. In this demonstra- 
tion, made before the assem 
bled Diet of Ratisbon, he 
applied two teams of eight 
horses each to pull apart two 
fitted 
from 


copper hemispheres 


carefully together, 


which the air had been ex- 


hausted by his vacuum 


The 


but the hemispheres did not 


pump. teams strained 


part. However, when the 


stop-cock leading to the 


sphere was opened, the air 
rushed in and the sphere 
parted. This dramatic dem- 


onstration of air pressure 


so overshadowed Guericke’s 


work in electricity that very 
: Fig. 1. 


little attention was paid to 6 the air pump. 


his electrical experiments by 
his scientific contemporaries, 


The electric machine that Guericke built and with 


which he experimented in order to study the phenomena 


of gravity and attraction was described in his book “Ex- 
perimenta Nova Magdeburgica,” published in Amster- 
dam in 1672. This publication also described electric 
conduction and repulsion, which had been described 
earlier by Cabeo, Gilbert had not only failed to no- 
tice repulsion, he denied its existence. Guericke recog- 
nized the significance of repulsion and experimented 
with it. He noticed that after a sulfur globe had been 
electrified by rubbing, a body would first be attracted to 
it and, on contact, be repelled. If this body then touched 
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Otte von Guericke, Burgomaster of Magdeburg and inventor 


any other body but the 
sulfur globe it would again 
be attracted to the globe 
had 


his machine so 


Guericke constructed 

that the 
globe on its shaft could be 
lifted from its supports and 
about the 
big 2 He ob 


served that a feather floating 


carried room as 


shown in 
in the air would be at 


tracted, then repelled, by 


the globe, that the feathe 
preferred attraction to “the 
points of any object whatso 
ever before it, and it is pos 
sible to bring it to where it 
may cling to the nose of any 
one.” Pointed conductors 
were thus most effective in at 
tracting an electrified body 

This electric machine was 


the first rotating frictional 


(or triboelectric) generator; 
it consisted basically of a sul 
fur ball revolving on a shalt 
The ball 


pouring molten 


was formed by 


sulfur into 
a spherical glass container 


child's 


sulfur 


“about the size of a 
head.” When the 
cooled, the glass shell was 


broken away leaving its 
spherical form; into this an 
iron shaft was inserted and 
the assembly was then mounted on the bearing supports 
of a wooden frame. When revolved, a dry hand was ap 
plied to the revolving sphere. This electrified the spher 
which was then shown to attract paper, feathers, lint, and 
other light objects. It was also noted that these adhered 
to the sphere as it rotated and this prompted Guericke to 
compare it to objects clinging to the surface of the earth 
He thus assigned an electrical cause to the attraction of 
things to the earth’s surface in contrast to Gilbert who be 
Most 


Burndy 


lieved this attraction to be of a magnetic nature 


Partial text of Early Electrical Machines, 


Library 


published by the 
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Fig. 2. The first electric generator, 


important of all, Guericke observed small sparks in the 


discharge and heard their crackling sound, Thus, for the 


first time, someone actually saw and heard what hereto 


fore had been manifested only as a gentle attractive force. 
Guericke noted that “if you take the globe with you into 
a dark room and rub it, especially at night, light will re- 
“there is likewise a virtue of sound in 


sult’; further, 


this globe, for when it is carried in the hand or is held 


in a warm hand and thus brought to the ear, roarings 
and crashings are heard in it.” 

With the 
sion of what we would call similarly electrified bodies. 
One had 


sphere was now repelled by the sphere but attracted to 


new machine, Guericke observed the repul 


such body which first been attracted to the 


other bodies, It was then again attracted to the sphere 


after having come in contact with a finger, or upon 


touching the ground. He also observed that a feathe 


would move up and down between sphere and ground 


Further observation showed that an electric charge 


traveled out to the end of a linen thread an ell (45 inches) 
or more long and that bodies became charged even if 
only brought close to a charged sphere, ‘The phenomena 


of both electric conduction and induction were thus 


observed and demonstrated by Guericke; they became 
the subject of extensive investigation by later electricians, 


Gilbert had noticed the extension of magnetic influence 


along a magnetized bar; Guericke observed the same be 
havior of the electric charge along an electrified body 
Thus, by placing a linen thread in contact with the 


electrified globe, Guericke took the first step in the ever 


extending process of electric transmission olf power, 


albeit the distance traveled was a little more than a yard 


Stephen Gray, a half century later, extended the span ol 


transmission to over 250 yards of linen thread 


An improvement in the construction of electric ma 


chines was mentioned by Sir Isaac Newton in a letter to 


the Royal Society in 1675. Newton was the first to note 


that the electrick Vapour which is excited by the 


Hand 


times push against the Finger so as to be felt.” 


friction of the 


Glass against the will some 


Thus, in 


Newton's words, were the visual and audible properties 


of electricity augmented by that of its tactual property, 
With the phenomena of electrical behavior challeng- 
ing the philosophers of the 1600s for a rational explana 
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tion, and not helped by the classic texts of the ancients, 
it is understandable that the new men found the novel 
art of experimentation more intriguing than the older 
one of hunting supporting texts and quoting authority. 
So it was that the new science of electricity proved to be 
the guiding light that led other men of science from 
millennial darkness into the age of reason. 


FRANCIS HAUKSBEE 


ELECTRICAL EXPERIMENTING continued in England dur- 
ing the early 1700s and a key figure in this was Francis 
Hauksbee. Little is known of him, not even the years of 
that he 
curator of experiments and instrument maker to the 


his birth or death, but it is recorded was a 
Royal Society, and that he was elected a Fellow in 1705. 
The book describing his work contained many “firsts,” 
particularly the relationship between light and _ elec- 
tricity. He exhausted the air from a glass vessel contain- 
ing some mercury and on shaking it observed a light 
glow. This he called “mercurial phosphorus,” a phenom- 
enon observed earlier by Jean Picard and noted in Paris 
in 1675 as the light produced in a barometric tube. He 





Fig. 3. Machine devised by Francis Hauksbee te investigate the relation- 
ship between light and electricity. 
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then contrived an important and dramatic experiment in 
which a glass receiver was placed upon a vacuum pump 
table and its air was exhausted, A tube was sent part way 
into the receiver and had its lower end fitted into a dish 
containing three pounds of mercury. When a valve was 
opened, air pressure rushed in through the mercury and 
up the tube shooting drops of mercury in a jet against 
the sides of the vessel, creating a luminous shower on 
the vessel’s inner walls in a fiery cascade, so that the 
“Light darted thick from the Crown of the included 
Glass, like Flashes of Lightning.” Little did Hauksbee 
know what profound truth he was stating nor dream of 
the sciences and industries that would follow from that 
luminous cascade. 

At a time when light of any kind was so much sought 
for, a new form of luminescence greatly excited Hauks- 
bee's interest. He thereupon extended his experiments 
with vacuum vessels. To determine the nature of this new 
light, he placed pieces of amber in the vessel and ar- 
ranged two woolen pads to be rubbed by the amber 
within the exhausted glass. A glow was created, one he 
could see at a distance of three or four feet, and one that 
grew more intense with better vacuum. 

In further experiments, he soaked the woolen pad in a 
saltpeter solution and found that flashes replaced the 
glow. He rubbed glass on glass, glass on oyster shells, 
oyster shells on wool. Then a simple idea struck him. In- 
stead of working under difficulties within the vessel, why 
not try some experiments upon the glass container. And 
so he constructed a new and revolutionary machine 
shown in Fig. 3 (illustration marked Plate VII). This con- 
sisted of a glass globe about 9 inches in diameter with 
trunnion mounting like a lathe, so that it could be ro- 
tated by a crank, wheel, and belt. 

One trunnion was hollow so that air could be drawn 
from the globe. When he revolved the globe and held a 
dry hand to its surface, a purple glow, more brilliant than 
any previously made, formed in the globe, and this glow 
was “so great, that a large Print, might without much 
difhculty, be read by it; and at the same time, the Room, 
which was large and wide, became sensibly enlightened, 
and the Wall was visible at the remotest distance, which 
was at least 10 Foot.’”’ The glow diminished as air was 
admitted to the globe. A finger, brought within an inch 
of the globe while it was being rotated and rubbed, caused 
a light to form under the finger. 

Hauksbee tried to 
formulate a general theory covering them all, and al 


With enough new observations, 
though he tried, he remained uncertain, for he was pri 
marily an experimenter, Later, he replaced the glass globe 
by a glass cylinder and observed an attractive force on 
wind upon a finger held near the revolving and rubbed 
cylinder. This led him to place a wire arch as shown in 
Fig. 3 (Plate VII, Fig. 1) above his machine, and from 
this he let a number of woolen threads hang. The simply 
rotated sphere or cylinder caused the threads to flap in 
the air eddy produced by the rotation, as shown in Fig. $ 
(Plate VII, Fig. 2), but when a hand was placed upon 
the rotating cylinder, the threads stiffened into radial 
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rays accompanied by light and by crackling sounds. In 
changing the position of the rotating cylinder from hori- 
zontal to vertical, the threads still pointed towards the 
cylinder’s axis. He observed that “the Light threw itself 
abroad vigorously, and settled in small lucid sparks upon 
the ends of the torn Threads; looking there like so many 
little Stars, seen by a good Telescope in the Milky Way.” 

It has been claimed that Guericke’s machine was not 
designed primarily for electrical investigation and he has, 
therefore, been awarded more credit, as an early elec 
trician, than he deserved. However, it must also be shown 
that Hauksbee’s first four papers printed in the “Trans- 


actions of the Royal Society,” 1705, although concerned 


with electrical phenomena, were labelled as “phos- 
phorescent.” “Electricity” at that time concerned itself 


only with the attraction of light bodies, 


(In the next issue, the scene shifts to the Continent. In- 
vestigations into the nature of electricity 
tempo with the first 


increase in 


demonstrations on men and ma 


chines hinting at the enormous power inherent in this 


phenomenon.) 





Century Lamp 


One-hundred-year lamp is turned on by R, J. Cordiner, 
The bulb is 
a replica of Thomas Edison's first practical incandescent 


president of the General Electric Company 


lamp and will burn continuously atop Edison's desk in 
at Schenectady, N.Y. Im 


proved materials and manulacturing techniques devel 


the GE Research Laboratory 


oped by GE give the replica an anticipated life of more 
than a century, and a special power source insures that 
the bulb will burn night and day without interruption at 
least until 2057. At left is Dr. W. D. Coolidge, director 
emeritus of research at GE whose many scientific achieve 
ments include the development of ductile tungsten. This 
discovery made possible long-life incandescent lamps. 
Dr. Guy Suits (right), GE vice president, looks on. 
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The Westinghouse Testing Reactor 


A. R. 


Nuclear radiation is known to produce drastic 
changes in some structural materials. This re- 
actor will provide data on these effects thereby 
facilitating nuclear power plant design. The im- 
portance of this problem for the design engineer 
is discussed and meaning of the term radiation 
is examined so that the purpose and design 
details of the reactor can be better understood. 


UCLEAR RADIATION is known to produce dras 
tic changes in the properties of some but not all 
structural The West 
(WTR) is a tool to be used 
in obtaining data on these effects 

The WTR 


cerned, consists of particles and photons of energy emit 


otherwise uselul materials 


inghouse ‘Testing Reactor 


nuclear radiation, with which the is con 


ted from the core of a reactor in which fission is or has 


been tak npg place 
Such 


their ionic bonds, displacing atoms from a crystal lattice, 


radiation may damage materials by destroying 


producing isotopic transformation, or generating local 
hot spots of extreme temperature. 

Environmental conditions such as pressure, tempera 
ture, flow velocity, etc., of the material coolant affects the 
damage rate 

For these reasons, there is no substitute for a testing 
reactor as a tool in expanding the knowledge of radi 
ation damage both to fuel elements and structural mate- 
rials 

The Westinghouse ‘Testing Reactor will be the first 
privately owned facility in this field, It will make avail 
containing 


18 inch 
length—suitable for 2,000 psi thimble; six 2.75 inch di 


able to industry and Government a reactor 


the following test space: One 6.5 inch diameter 


ameter 48 inch length—suitable for 2,000 psi thimbles; 


five 2.75 inch diameter 48 inch length—rabbit facilities; 


one 8 inch diameter—beam hole; sixty-six 2.75 inch di 


ameter 48 inch length—low pressure thimbles; and fifty 


one 4 inch diameter 40 inch length—high fast flux thim- 


bles 


THE DESIGN ENGINEER'S PROBLEM 


‘THE DESIGN ENGINEER, regardless of the item 


which he is working, is limited by his knowledge of ma- 


upon 


terials from which he is to select his design. His task is 
made easy and his design is made closer to success in di- 
rect proportion to the amount of data he has at hand 
concerning the materials with which he desires to work. 
This statement is true of all kinds of design without ex- 
ception, and it is no less true of the new field of atomic 


Pittsburgh, Pa 


A. R 


Jones is with the Westinghouse Electric Corp., 
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energy. Over the years, a vast storehouse of knowledge 


has been accumulated about the physical, chemical, 
metallurgical, and other properties of most of the metals, 
insulating materials, etc., which the design engineer uses 
in his day-to-day effort. However, when the design engi- 
field of energy 


attempts to design a nuclear reactor to serve as the heat 


neer turns to face the new atomic and 
source in a power plant, he is faced with certain new 
problems. In addition to all of the old conditions which 
had to be considered in the selection of structural mate- 
rials, and among these one might list such conditions as 
pressure, temperature, stress, vibration, etc., the designer 
finds himself faced with a group of new problems which 
the 


ation fields. It is easy to dismiss this problem with the 


have to do with influence of intense nuclear radi- 
comment, “This is merely another parameter to be con- 
sidered in the design.” That statement is true but fails 
to take into consideration the size of the task involved 
in attempting to acquire performance data for hundreds 
of potential reactor design materials, which the designer 
may wish to examine in an effort to obtain the optimum 
selection. The fact is that the nuclear reactor design engi- 
neer has at his disposal today radiation performance in 
formation on a relatively small number of materials. 
The success of the struggle now under way to obtain 
competitive nuclear power depends in very large meas- 


ure on the expansion of this list of materials. 
PHE MEANING OF NUCLEAR RADIATION 


‘Tut “nuclear radiation” and 


why it has such an important place in the critical prop- 


MEANING OF THE TERM 
erties of reactor structural materials must be understood. 
Nuclear radiation is a general term which includes a 
number of types of radiations, some of which are particles 
of matter like the neutron, and some of which are photons 
of energy of an electromagnetic nature like the gamma 
ray. Lable No. | lists the more important types of nu- 
clear radiation. The neutron, the proton, and the beta 
particle, or electron, are considered to be basic building 


blocks of the atom as known today. The alpha particle is 





Table I. Nuclear Radiation 
Physical 


Concept 


Electric 


Designation Charge Remarks 





.Energy May Vary Widely 


Neutron Particle None ; 
Positive (1) 
(1) 


(2) 


Particle 
Particle 
Particle 


Proton 


Negative High Speed Electron 


Alpha Positive Two Neutrons and Two 
Protons 


Gamma Electromag Photon of Energy 


netic Wave 


Fission Frag Particle Positive (Many) Atomic Nuclei 


ments 
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essentially the nucleus of a helium atom consisting of 
two neutrons and two protons. This combination of four 
building blocks is one of the most stable combinations 
in the structure of atoms. Gamma rays are electromag- 
netic waves or photons of energy depending upon the 
particular viewpoint. The fission fragments are strictly 
nuclei which result 
when a large uranium atom fissions to break into two 


not radiations at all but are atomic 


probably unequal parts, later forming two new atoms 
of material. 


THE EFFECTS OF RADIATION 


ONE OF THE EFFECTS of nuclear radiations is to cause 
atoms and molecules to become ionized or electronically 
excited, either directly or indirectly. The effect of such 
action is to lead to chemical changes, an effect which is 
particularly important where organic materials and 
water are concerned. The organic materials are impor- 
tant in reactor construction in connection with insulat- 
ing 
Water is of importance in reactor design in connection 


materials, moderation, reflection, and shielding. 
with cooling, moderating, reflecting, and shielding the 
machine. 

The effect of nuclear radiation on water is dissociation 
of the hydrogen and oxygen atoms resulting in the pro 
duction of gas within the coolant system. Such gases may 
influence the heat 


effects on reactor operation, 


transfer and have other deleterious 


Plastics are essentially pure organic materials and, 
hence, are susceptible to ionization damage. Important 
plastics, in certain cases, desirable for use in reactor de- 
sign include stryrene, nylon, polyethylene, and other ma- 
terials. The types of damage encountered in plastics in- 
clude changes in impact strength, tensile strength, and 
embrittlement. This ionization effect is not particularly 
important insofar as metal structural materials are con- 
cerned. 

Normally, beta particles and gamma ray photons pro- 
duce negligible radiation damage in materials such as 
metals or graphite. However, this is not necessarily true 
for the heavy nuclear particles such as protons, neutrons, 
alpha particles, and fission fragments. In many cases, 
these types of radiation are found to be capable of dis 
placing atoms in the crystal lattice of the metal or graph- 
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Fig. 1. Plan view at the midpoint of the vertical dimension of the 
test volume. 
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Fig. 2. One of the seven high-pressure thimbles to be incorporated in 
the Westinghouse Testing Reactor. 


ite and physical changes of a more or less permanent 


character can be observed in the structural material. 


Such characteristics of the materials as electrical resist 
ance, thermal resistance, hardness, tensile strength, and 
physical shape are observed to change in materials ex 
posed to such radiations. 

It is also considered possible that the damaging eflect 
of fission fragments and fast neutrons may be due to the 
fact that both dissipate essentially all of their energies 
within a very small volume. It has been estimated that 
this small volume may attain a temperature of up to 
2,000 F for a period of 10°" seconds, At such high tem 
peratures, distortion of the lattice equivalent to fusion 
or even vaporization is to be expected 

A third possibility is that by absorbing one of these 
particles, a material may be transformed into an entirely 
different clement. The result is an impurity atom intro 
duced into the original lattice. If present in sufficient 
numbers, such impurity atoms will undoubtedly affect 
the physical properties of the material. 

Under certain conditions, it has been noted that cor 
rosion and erosion of reactor materials has been influ 
enced by radiation. The phenomenon is assumed to be 
a combination of the presence of nascent oxygen atoms 
released by the decomposition of the water plus destruc 
tion of the protective oxide coating by the impact of 
high energy particles. 

The 


peratures alleviates the radiation damage 


data indicate that elevation of operating tem 
I his has been 
explained on the basis that the individual atoms of a 
material are much more mobile with increased temper 
ature, and that this aids the self-healing process inasmuch 
as atoms are more easily able to slip into and fill a va 
cancy if the temperature is high. This gives a clue to the 


fact that it is necessary to look at each material not only 
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Fig. 3. Method of facilitating 





of low pressure test samples. 


in a general way, but also in the specific ambient condi- 
tions for which it is proposed to be used. For example, 
in many of the reactors under consideration at present, 
the structural materials in the reactor core are exposed 
to extremely pure water at pressures in the order of 2,000 
pounds per square inch and temperatures in the range of 
500 to 650 F 


coolants at various temperatures and pressures down to 


Other reactor designs propose different 


atmospheric pressure and temperatures up to the vapori 
zation temperature of sodium (1,620 F). There, it is 
apparent that the reactor designed to test materials must 
be capable of reproducing this same wide range of am 
bient conditions. It will probably never be possible to 
incorporate into a given test reactor all of the desirable 
flexibility to handle test specimens for every conceivable 
reactor design which has been or will be conceived in 
the fertile mind of man. However, it is necessary to make 
every effort to achieve such flexibility. The efforts which 
have been made in connection with the design of the 
WER in order to obtain such flexibility are detailed in 
the following paragraphs, 
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Fig. 4. View of the rabbit facilities. 
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TESTING REACTOR DESIGN CRITERIA 


THE FOREGOING LIMITED DISCUSSION of the problems 
which the industry faces has set the stage to delineate 
the general design criteria and pertinent goals to be 
considered in the design of a testing reactor. The de- 
sign of a testing reactor should try to achieve a machine 
which will give a very intense source of all types of 
radiation for this reason: to know the influence of radi- 
ation in conditions closely paralleling those in a power 
reactor, it is necessary to obtain in the testing reactor a 
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Fig. 5. Cross-section of the reactor building. 


radiation level at least as high as that expected in the 
power reactors proposed to be developed and designed. 
Furthermore, it has been observed that radiation damage 
is a function not only of the intensity of the radiation 
to which the material is exposed, but also of the time for 
which the exposure is expected to occur, In order to 
make the most efficient use of the machine and to obtain 
the desired data in the minimum time, it is desirable 
therefore, to obtain an even higher radiation intensity 
than is expected in the ultimate power reactor so that 
the test period can be shortened. It also goes without 
saying that the value of the testing reactor is in direct 
proportion to the number of experiments which can be 


conducted simultaneously. 
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The preceding comments have made it clear that it is 
necessary to integrate into the reactor design provisions 
for providing ambient conditions over an extremely wide 


range of conditions for each of several different test 


specimens. In all likelihood, each individual specimen 


will be part of a test where the ambient conditions are 
peculiar to that test specimen and vary from the other 
test specimens in the reactor. 

It is not known, at this time, how to produce a nuclear 
chain reaction and, hence, produce the desired source of 
radiation without obtaining appreciable amounts of 
heat as a by-product. In the case of the testing reactor, 
it is necessary to include in the design auxiliary heat 
dissipation equipment for 20,000 kw of heat. 

It is not enough simply to irradiate the materials and 
then go away and say that the experiment is done. The 
effect on the materials must be evaluated by removing 
them from the reactor and performing further labora- 
tory investigations to determine the changes in their 
physical characteristics, which is the desired informa- 
tion. Because many materials which have been exposed 
to intense neutron radiation also become radioactive, 
the handling of these materials in these laboratories pre- 
sents somewhat of a safety problem. For these reasons, 
and rather 


extensive unusual laboratory facilities are 


required in connection with a testing reactor design. 


WHAT THE TESTING REACTOR IS 


After consideration of the problems and purpose and 
design criteria which form the basis for the decision to 
build the Westinghouse Testing Reactor, a specific de- 
scription will now be given of this unusual tool which 
will be available for the use of industrial concerns par- 
ticipating in the atomic energy program. 

The principal test volume of the WTR includes the 
nuclear fissionable material which serves as the source 
of the nuclear radiation and also includes the principal 
test volumes which will be discussed in greater detail 
later. The important portion, in fact, the heart of the 
test reactor, is this radiation préducing core and where 
the principal test volumes are located, This volume is 
approximately 46 inches in diameter and 48 inches high. 

Fig. |, which is a plan view at the midpoint of the ver 
tical dimension, shows some of the detail of this volume. 
The open area is occupied by the radiation producing 
core. The test volumes are shown by the circles. Provi- 
sion has been made for inserting one 6.125-inch test 
thimble and six 2.5-inch test thimbles which can be de 
signed, as shall be seen later, for the insertion of high 
pressure and high temperature samples. In addition, 
there are 66 holes where low pressure tests can be in 
serted and 5 holes where test specimens can be inserted 
and withdrawn rapidly without shutting down the re 
actor. These are referred to as rabbit facilities. In addi- 
tion, an 8-inch beam hole—an empty tube through the 
shield—is provided for physics, instrumentation, and 
similar testing. 

Fig. 2 demonstrates one of the seven high-pressure 
thimbles. This thimble, with its cooling equipment and 


instrumentation, is, in essence, a complete and separate 
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reactor system. It contains all of the components of a 
complete power reac tor except that it may or may not 


contain fuel elements, and if it does contain fuel ele 


ments they would not be sufficient to produce a critical 
mass and, hence, a chain reaction, without the assistance 
of the other fuel elements in the test core proper. Al 
though it is necessary to do much of the inspection of 


the sample after it has been removed from the reactor, 


it is possible and necessary to do a certain amount of in 
vestigation in the course of the test. For this purpose, 
these test thimbles have been designed so that a large 
number of approximately \4-inch pressure and sampling 
lines as well as instrumentation cables can be inserted 
with the test specimen and brought out through the bot 
tom of the test thimble and carried to appropriate ex 
ternal instrumentation. 

In order to facilitate the instrumentation of low-pres- 
sure test samples, 24 openings have been designed around 
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Fig. 6. Westinghouse Test Reactor plot plan. 


the periphery of the top of the reactor vessel as shown in 
Fig. 3 so that pressure and sampling lines and instru 
mentation cables can be brought out from the low 
pressure test volumes, and are so arranged that the re 
loading of fuel elements and other test specimens will 
not require removal of the test connections 

Reference was made to the rabbit tacilities, shown in 
Fig. 4, which are so designed that small test specimens, 
without instrumentation connections, can be inserted in 
small autoclave type containers by hydraulic pressure 
As long as the pump is in operation, the rabbits are held 
in position in the reactor core and cooled in the process 
On disconnecting the pump, the pressure of the water in 
the reactor tank forces the rabbits to the removal posi 
tion. Such facilities are of great value in short time tests 
and in the study of short-lived radioactive decay. 

In addition to these test facilities, each of the 51 fuel 
elements contains a volume 4% inch in diameter and 40 


50% 





Fig. 7. Artist's conception of the finished plant. 


inches long in its central supporting tube, These vol- 
umes are particularly suited to testing for the effects of 
high fast flux effects. 

In addition to design of the testing reactor to provide 
information on radiation damage of materials, the test 
reactor has certain other functions which it is particu- 
larly well adapted to perform. These include such things 
as the production of radioactive isotopes. Of these iso- 
topes, cobalt-60, with its important diagnostic and treat- 
ment functions in the medical profession has perhaps 
received the greatest publicity. The test reactor has many 
functions which, although of the utmost importance, 
may not be included in the scope of this article. 

Although the foregoing paragraphs have indicated 
what the reactor can do and the principal test facilities, 
it may be in order to orient the heart of the reactor with 
the remainder of the test reactor facilities. Fig. 5 shows 
a cross section of the reactor building showing the shield. 
ing and core and principal test areas as well as the cross 
section of the water filled canal which runs below the 
reactor proper and serves as a shielding system during the 
transport of samples from the reactor to the hot labora 
tories where final evaluation of test results is carried out, 

In the plot plan, Fig. 6 shows all the auxiliary facili 
tics Which must be provided along with the 46-inch div 
ameter and 


18-inch high heart of the materials testing 


type olf reactor, The reactor building is indicated along 
with the connections to the services building where there 
are hot laboratories, control room, health physics, med 
Also the 
building which contains the pumps and heat exchangers, 


20,000 kw ol 


ical, and ofhece tacilities indicated is second 


etc., for the transfer of the reactor heat to 


the cooling tower, where it is ultimately dissipated to 
the atmosphere. In this same building are the waste dis 
posal facilities, ventilation facilities, and shop facilities, 
as well as services such as heating and pressurized air 


tank 


the purpose of pressurization on the primary system, and 


facilities, The cooling tower, a stand which serves 


an additional stand tank which serves the purpose of fire 


protection for the general area are indicated in the plot 


plan, Outside of the reactor area proper is the retention 


504 Jones 


Westinghouse Testing Reactor 


basin where radioactive water is detained until the radio- 
activity decays to a level suitable for discharge into a 
local stream. The reactor building proper serves the ad- 
ditional function of serving as a completely closed plant 
enclosure which would contain the radioactive materials 
released in the improbable event of a major accident. 
This building is entered by means of double-door air- 
locks. One of these locks is of sufficient size to permit 
the entry of a truck. Inasmuch as this area is occupied 
by test personnel and, therefore, must be ventilated, ar- 
rangements are included to operate quick closing valves 
in the ventilation system to make the building com- 
pletely airtight should radiation instrumentation warn 
of the release of radioactive material. 

Fig. 7 is an artist’s conception of the completed plant 
as it will appear, following final construction, 

This has been a brief rundown of the Westinghouse 
Testing Reactor, It has been planned, and is felt sure 
will serve, as an Outstanding tool to be used in the devel- 
opment of competitive atomic power. The facilities of 
this reactor will be available to industry and Government 
to assist in any way that it is applicable in the solution of 
problems raised in reactor development programs, 





“Dine-A-Com” Sound System 


An intercommunication sound system which will enable 
each patron of a drive-in restaurant to place his food 
order remotely and immediately, and to receive entertain- 
ment while awaiting delivery, has been placed on the 
market by the Radio Corporation of America, Dine-A- 
Com will enable restaurant operators to speed and im- 
prove service to patrons and to effect important econ- 
omies. 

The system comprises (1) individual talk-back speakers 
mounted on tray-holding posts in the restaurant's drive-in 
area, each post containing the daily menu; (2) a sound 
master console located in the order-taking room within 
the restaurant; (3) a pop-out annunciator box, mounted 
on the console, which instantaneously notifies the order 
taker of each incoming order and identifies the patron's 
post location; and (4) an automatic record player and an 
AM/FM tuner, to enable the drive-in restaurant to enter- 
tain patrons with recorded music or radio programs while 
awaiting delivery of their orders. 

In operation, the patron, parked at a drive-in speaker 
post, needs only to press a button on the Dine-A-Com 
speaker to contact the order room. The depressed button 
automatically triggers the proper annunciator button on 
the console, and also sounds a buzzer and flashes a con- 
sole light to attract the order clerk's attention. The ordei 
clerk establishes two-way communication with the patron 
merely by depressing a “talk” button on the console 
microphone, If other customers signal for attention while 
order clerks are busy, the annunciator buttons identify- 
ing their locations remain in view as reminders. 


ELECTRICAL ENGINEERING 





750-Mva Metal-Clad Switchgear 


J. G. TORBIT 
MEMBER AIEE 


ETAL-CLAD SWITCHGEAR using magnetic- 
M type power circuit breakers has had a top limit 
of 500 mva (megavolt-amperes) interrupting capacity for 
some time. However, studies begun in the early 1950's 
indicated that the loads to be expected in the foreseeable 
future required area substations with mva ratings about 
50 to 65%, larger than those obtainable with the 13.8-kv 
500-mva breaker equipment. A 750-mva equipment will 
permit an increase in substation size within this range 

Development work on the 750-mva magne-blast ci 
cuit breaker was started at the conclusion of the studies. 
The first 750-mva metal-clad equipment was shipped in 
February 1956. 

The width of the 750-mva unit and the 500-mva unit 
is the same—36 inches. The depth of the 750-mva units 
is increased by six inches. Thus, with an increase in floot 


space of less than 10%, an increase of 50°, in capacity 


is secured, 

Che 
breaker primary disconnecting contacts can be seen when 
Che breaker 


closing mechanism is blocked from operating during the 


vertical lift arrangement is used because the 


the breaker is in the disconnected position 


elevating cycle and, conversely, the elevating mechanism 
cannot be operated if the breaker is closed. The small 
compact elevating gear motor has now been made easily 
removable. This facilitates the use of a manual crank 
when control power has been lost. 

Polyester glass-laminate insulation is used in the box 
barrier on the breaker and for all conductor supports in 
both the breaker and the housings. It has improved 
electrical, mechanical, and moisture-absorption qualities 
as well as improved flame retardancy over the insula- 


The the 


metal-clad equipment are insulated with polyvinyl flame- 


tion previously available. main bus bars of 
retardant insulation. 

The current transformers used are insulated with butyl 
compound molded on the core and winding. Above 200 
amperes, they are of a new coiled-core, window type with 
grain-oriented steel and distributed winding. The win- 
dow-type construction simplifies the primary connections 
and readily allows the use of up to three current trans 
formers in each phase. 

The interrupter consists of a ceramic type arc chute 
complete with magnetic-blowout coils and arc runners 
structure which is 


These assembled in a 


mounted and connected in such relation to the arcing 


parts are 
contacts that upon opening the breaker, the arc is forced 
at a high rate of speed into the chute where it is elon- 
gated, cooled, and constricted so that, at an early cur- 
rent zero, the arc is interrupted. 

To provide for rapid absorption of the increased ar¢ 
energy involved in a 750-mva breaker, an increase of 
approximately 20% in the size of the arc chute had to be 
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Fig. 1. Side view of 13.8-kv,, 750-mva unit with the circuit breaker in 


the disconnected position 


made both in length and height. A self-contained, one 
piece chute was evolved which can be completely re 
moved from the breaker by the loosening of three bolts 
the metal-clad 


I his 


requirement was set up in order to demonstrate that the 


These breakers have been tested in 


housings on a large number of tests at all values 


breaker would not only meet the full range of values 


associated with its rating, but also would meet them 


repeatedly Three phase tests were made at both the 


maximum design voltage of 15 kv and at the minimum 
rating of 11.5 kv 


Single phase tests were made according to the stand 


ard requirement of full current with 87% of maximum 


‘ 
design voltage of 13 kv across a single pole. In addition, 
tests were made with the maximum design voltage of 
15 kv appearing across a single pole. All tests demon 
strate that the breaker satishes the requirements for 5 
cycle operation. 


The solenoid mechanism used on other breakers of 


the magne-blast family is used on the 750-mva_ breaker 
In addition, there is now available a new motor driven, 
spring operated, stored energy mechanism which can be 
used in place of the solenoid. 


Digest of paper 57-180 New 13.48-Kv, 750-Mva 
with Magnetic-Type Power Circuit Breakers,” recommended by the ALEE 
Committee on Switchgear and approved by the AIEEE Technical Opera 
tions Department for presentation at the AIKE Winter General Meeting, 
New York, N.Y., Jan. 21-25, 1957. Scheduled for publication in AIEF 
Power Apparatus and Systems, 1957 
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X-Ray Photometers for 


Aircraft Generator Brushes 


K. JONES 


S. W. MARTIN 


ASSOCIATE MEMBER AIFF 


The use of X-rays as a method of nondestructive 
quantitative chemical analysis is discussed. Two 
instruments designed for the measurement of 
barium fluoride treatment in aircraft generator 
brushes are described. Other applications of 
can be deduced from the 
method of analysis reviewed in the article. 


these instruments 


YONSIDI RABLE INTEREST has been shown re 


cently in the use of Xrays as a method of non 
destructive quantitative chemical analysis.':*" In 
has been used with considerabl 


particular, the method 


success in the measurement of treatments in aircralt 


generator brushes.* 

Phe two instruments have been built specifically for 
the measurement of barium fluoride (BaF) treatment in 
aircralt generator brushes, and a unique method of cali 
brating the instruments has been devised. 

Other applications of these instruments may be deter 
mined from the following review of the method of analy 
sis, and the calculations showing the range of intensities 
over which the present instruments will operate 

Phe method depends on the absorption of the mate 
rials in question, and the material being measured should 
have a high mass absorption coefficient in| comparison 


The 


by the accuracy required and the tolerances that may be 


with the base material ratio will be determined 


maintained on the base material 


Bal 
the characteristic Cu Ka 


In measuring in carbon, a suitable radiation ts 


radiation. It was obtained by 


operating a Cu target X-ray tube at 35 kv in conjunction 


with a nickel filter, This gives a radiation which is pre 


dominantly Cu Ka 


2 


Phe mass absorption coefhcient for Bak, is obtained 


follow 


287.8 


Ihe mass absorption coeflicient for C is 12. From these 


two absorption coefficients, it is evident that a | 
0.055 
( 


cTrTor! 


in the brush thickness will only contribute in the 


absorption reading 


has shown that the instruments 


will bal 


on a brush 


Experience 
over the treatment 


thick 


terms of 


) ] is 


range of I to 7% 


‘ 


inches lo ascertain to what this ts equiva 


lent in ratios of intensities, we must calculate 


the mass absorption coefhcients for a 1% and 7%, treat 
BaF, is 


Hence, a 


ment and compare them. In actual practice, 


added to a brush of uniform manufacture. 
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brush weighing 10 grams, after being impregnated with 
a 1% by weight treatment, weighs 10.1 grams. The mass 
absorption coefficient for the 1°% treatment is obtained 


as follows: 


100 


bu 100 
(5.50) 
C 101 


(1G) 
v 10] 


ue . 
~ (BaF) 
re) 


(287.8) = 8.3 
101] ) ° 


Similarly for a 7% treatment, we have: 


| 100 
- (7%) ~ (5,50 ~ (287.8) 
v 107 107 


23.99 


If we compare the intensities of the two beams after 
traversing the two brushes, we have: 


(1G) 


Ii 7%) 


where 


2.28 


and 


? (7%) 


(1%) ¢ 


8.1 X 
(7G) €{4.40 


108 
Ihe instruments are capable of reading treatments of 
7%, to 0.01 


ri 
7! 


If we calculate the ratio of intensities for 


a treatment and a 7.02°, treatment, we have 


(7%) é 


- 1.390 
1(7.02% ) € 


Thus, a minimum ratio of intensity change is detec- 
table of 1.390 over an entire range of 8.1 * 10! 

The two instruments, that is, the so-called manually 
operated X-ray photometer and the self-compensating 
X-ray photometer, are similar in some respects to the 
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Fig. 1. Block diagram of manually operated X-ray photometer. 


instrument described by A. C. Titust, The main differ- 
ence is that the instruments are null type which greatly 
simplifies the stabilization requirements of the X-ray 
machines. In addition, the instruments are designed for 
rapid production measurements. 


BLOCK DIAGRAM OF PHOTOMETER 


A BLOCK DIAGRAM of the manually operated X-ray pho- 
tometer is shown in Fig. |. It consists of an X-ray source 
The 


X-ray beam is split by a lead shield into two beams, One 


able to produce 35 kv at 16 milliamperes (ma). 


passes through the brush to be measured, and the othe 
passes through a calibrating wedge. The resultant X-ray 
beams are detected by phototubes and, after proper 
amplification, compared and ultimately equalized or 
balanced by proper adjustment of the calibrating wedge. 
The position of the calibrating wedge is used as a means 
of reading the instrument. 

The absorption coefficients of aluminum and barium 
fluoride are quite different. Without compensation, the 
instrument would be quite sensitive to anything which 
would change the hardness of the X-ray beam, such as 
shifting of the focal spot or voltage fluctuations applied 
to the X-ray tube. Consequently, an aluminum block is 
added to the upper beam to compensate for the alumi 
num calibrating wedge used in the lower beam, and a 
barium fluoride filter is added to the lower beam to 
compensate for the barium fluoride treatment in the 
brush when it is placed in the upper beam. The barium 
fluoride in the filter is roughly equal to the treatment in 
the middle of the operating range of the instrument 
This combination makes the two X-ray beams traverse 
the same types of materials. 


The aluminum block is adjustable and also serves as 


a rapid method of changing the range of the instrument. 


With the thickest brush to be measured, a 25-mill block 


of aluminum is used. As the thickness of the brush is 


decreased, a thicker block of aluminum is used. 
A conventional 93/ phototube is used as the detector. 
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Fig. 2. Block diagram of self-compensating X-ray photometer. 


A thin film of activated zine sulfide, using a Zapon lac 
quer as a binder, is painted over the window of the 
phototube. A one-mil foil of aluminum is wound around 
the phototube, and the tube is then given a light tight 
seal with black paper. Tubes are selected in pairs with 
roughly the same output with a given intensity of X-ray 
The response of the tubes is linear, and no great care is 
needed in selecting the tubes 

The main amplifiers are conventional a-c amplifiers 


with a rectified output to drive the null meter. A 


matched diodes shunted 


the 


pair of germanium are across 


null meter. This gives the meter a nonlinear re 


sponse, so that it is very sensitive in the null position 
and yet is protected if one of the X-ray beams is inter 
rupted and the other is not. This would normally put 
a large signal across the mete 

A conventional power supply is used and requires no 
regulation since the two amplifiers are balanced 

A block diagram of the self-compensating X-ray pho 


tometer is shown in Fig. 2. It is identical in its operation 
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Fig. 3. Phototubes and main amplifier of self-compensating photometer 
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Fig. 4. Difference amplifier of self-compensating photometer. 


with the manually operated photometer, with the ex- 


ception that the readings are obtained automatically. 


Phe difference in the output from the phototubes is am- 
plified and fed to a motor which is connected to the call- 
brating wedge. The motor adjusts the wedge so that the 
difference in the X-ray beams is nil. A drum is connected 
to the different 


calibrating wedge, and the scales for 


thicknesses of brushes are marked on the drum. Hence, 


the readings are obtained automatically 


CIRCUIT DESCRIPTION 


DHE PHOTOTUBES and main amplifiers are shown in 
big. 3 


Y31's 


Phe phototubes are /P2/'s which are selected 
They were used, because they have a higher signal- 
ratio 


tO-Noise Ihe tubes were prepared as outlined pre- 


viously, The first stage is a conventional amplifier, A 
phase-shifting network is inserted in the coupling cir- 
cuit of the second stage. The output of the second stage 
is coupled into the high voltage side of a UTCP5 trans- 
former, This network resonates at 60 cycles which is the 
frequency ultimately required to drive the motor, It 
gives a simple method of greatly increasing the signal 
frequency relative to the many odd frequencies which 


is performed in the cathodes of the /2AU7 


are equivalent to a noise background subtraction 
Phe adjust 
controls the 


ment of P zero setting of the instrument 


for small settings. The difference amplifier is shown in 
Fig. 4. The output of the first stage is fed through a 60 
cycle band-pass network back to the input grid. A onc 
megohm resistor is added in series with the grid to keep 
the output impedance from the network to ground high, 
This makes the stage a sharply tuned 60-cycle band pass 
filter. The bias on the filter stage is controlled by the 
signal level at the /2AU7 subtracting amplifier of the 
This acts in a manner the 
tends to 


keep the output of the 6BA6 constant, The signal from 


main amplifier similar to 


conventional automatic volume control and 
the 6BAO6 is fed to a 6C4 of low gain, which shifts the 
phase lor proper operation of the motor. 

Phe motor amplifier is shown in Fig. 5. The compo 
nents are not critical, since the signal level is large. The 


polarity of the motor is set so that the calibrating wedge 


5O8 
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is moved in a direction to reduce the signal received by 
the difference amplifier. If the polarity is wrong, the 
system is unstable and cannot be balanced. 

to read treatment in sev- 
brushes. All 


on a single drum. Shifting from one scale to another is 


The machine is calibrated 


eral thicknesses of the scales are mounted 
done by a switch which automatically places the proper 
compensating aluminum block in the upper beam. The 
drum has marked on it one scale with a balance position 
and two calibrate positions. As in the previous instru- 
ment, it is necessary to balance the main amplifiers. The 
balancing in this instrument must be done tor both 
phase and magnitude, since it utilizes the 60-cycle sig 
nal, In the balance position of the switch, an equal 
amount of BaF, film is placed in the two beams. It cot 
responds to about the middle range of treatment read 
by the instrument. The balancing is done by adjusting 
P, and P, for gain, P, and P, for phase; and the degre« 
of balance is read on a meter M, in the motor amplifier. 

In the two calibrate positions, an equal amount of 
both 


roughly to the high range and the low range of the in 


aluminum is placed in beams corresponding 
strument. Instrument deviations are corrected by ad- 
justing P, of the main amplifier, In normal operation, 
the instrument is checked for calibration during warm 
up, and then should maintain its calibration. 


The completed instrument is shown in Fig. 6. 


CALIBRATION OF THE INSTRUMENTS 


As POINTED OUT by Dr, A. C. ‘Titus,’ there are several 
methods available for calibrating the instrument; and 
each one has its own disadvantages. After several at- 
tempts at the more obvious methods, a rather indirect 
approach was taken which proved quite successful, Bar- 


ium fluoride was mixed with Zapon lacquer in the ratio 


of 1:2 by volume and placed in a ball mill where it was 
uniformly dispersed, Strips of teflon were mounted on 
a frame and dipped into the mixture and withdrawn by 
a dip coater at a rate such that the rate of run back of 
the liquid was approximately equal to the rate of with- 


drawal of the frame. The films were allowed to dry and 
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Fig. 5. Motor amplifier of self-compensating photometer. 
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then the teflon was carefully peeled off. The films were 
examined by X-ray absorption and found to be uniform 
to less than 1%.° The films were then stacked into piles 
containing I, 2, 2, 5, 10, 20, 20, and 50 films. This com- 
bination of numbers allows a selection of any integral 
number of films from 1 to 110 to be used. 

Adjacent sections were cut from the center of the films 
one inch square. One set of films was mounted in metal 
holders, and the other set was chemically analyzed. A 
correction was made for the slight absorption due to the 
lacquer. From the known amount of BaF, in the films, 
it was then possible to make up stacks of film with a 
known thickness of untreated carbon and calibrate the 
instruments in any desired range. Four different instru- 
ments have been built to date, and each one has been 
supplied with a set of calibrating films. This has made 
it possible to cross check the instruments very easily. 

An attempt was made during the construction of the 
last instrument to substitute cadmium sulfide X-ray de- 
tectors for phototubes. This proved to be unsuccessful 
for many reasons. As in most semiconductor devices, 
there is a wide statistical range in the characteristics. It 
was impossible to select two cells which would remain 
balanced over the required range. In addition, since 
the response curves of the cadmium sulfide cells are non- 
linear, a failure of a cell would require a complete re- 
calibration of the instrument. Finally, there is a time 
delay from the time the cell is first irradiated until the 
cell reaches a stable response. This delay could not be 
tolerated in an instrument designed for production re- 
quirements. 

All of the instruments have had sufficient field use to 
evaluate their suitability for the specific application of 
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Fig. 6. Self-compensating X-ray photometer 


the measurement of barium fluoride treatments in ai 


craft brushes, and no serious defects have been detected. 


REFERENCES 


1. Analytical Methods Based upon X-ray 
Analytical Chemistry, Washington, D. ¢ 

2. X-ray Absorption and Emission, H. A 
1954, pp. 26 $1 

3. Direct Quantitative X-ray Analysis by Diffraction Absorption Technique, 
J. Leroux, D. H. Lennon, K. Kay. /bid, vol. 25, May 1953, pp. 740-3 

4. Quantitative Analysis of Carbon Brush using X-ray Pho 
tometer Absorption Method, A. C, Titus vol. 73, 
Sept. 1954, p. 818 

5. Structure of Metals (book), C. § 

N. Y., 1943 

6. Thin Films Peeled from Teflon, C 
New York, N. Y., vol. 21, Jan 


Liebhafsky. 
649.92 


Absorption, H. A 
vol, 25, May 1953, pp 
Liebhatsky. Ibid, 


vol. 26, Jan 


Treatments 
Electrical Engineering, 


Barrett, McGraw-Hill Co., New York 


K. Jones. Journal of Applied Physics, 
1950, P 64 





Tracking System Reports 72 Targets 


A radar track-while-scan system, which automatically 
tracks up to 


"9 


72 targets in three dimensions, has been de- 
veloped by the Westinghouse Electric Corporation, 

This is a hybrid digital-analog system in which error 
sensing is a completely analog function accomplished 
under the control of a digital computer which computes, 
controls and displays information on all 72 tracks. The 
result is a reduction of equipment required and an in- 
crease in accuracy of track over ranges considerably in 
excess of other types of tracking systems currently unde 
going test. 

Unique in the industry is the incorporation of three- 
dimensional information in the track-while-scan system, 
directly from a single radar source. In addition, individ- 
ual monitors for each track are provided along with au 
tomatic track fault alarms, permitting one Operator to 
monitor 12 tracks successfully. The computer compo- 
nents are made up of plug-in package units, using printed 
circuits and all static components. 
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Translators as 


Television Broadcast Repeaters 


EDWARD GALUSKA 


There are many communities throughout the 

country which, because of terrain problems, re- 

ceive poor, if any, television service. Several 

methods for filling in these “‘holes’’ are dis- 

cussed, the most economical being the translator 
type of booster. 


HE EXTENT of a television station’s coverage, 
under what we would like to consider normal cir- 

cumstances, is always of prime concern to a station 
operator, When the station is located in an area where 
the terrain is hilly or actually mountainous, as in the 
Rockies and on the West Coast, the magnitude of this 
problem increases manyfold. In this case increasing sta- 
tion power does not solve the problem. Some means, 
therefore, must be contrived to put the station’s signal 
into this shadowed area. 

Another aspect to be considered is the fact that there 
are hundreds of communities throughout the country 
which, because of the same terrain problem, receive no 
television service at all, Unul very recently it was a rather 
expensive proposition for a television station to install 
additional equipment to get its signal into these areas. 
In most cases, it was felt that the increased coverage 
involved was just not worth the added expense. Then, 
too, there was a great deal of controversy over the tech- 
nical aspects of the problem, People living in these shad- 
owed areas, demanding service as they had a perfect right 
to do, were left to devise their own methods. As a result, 
we have seen the growth of many cable systems through- 
out the country, Another outgrowth of this situation has 
been the mushrooming of on-channel boosters, or s0- 
called “reflector stations’ in various parts of the North 
west, Colorado, and California. This latter solution has 
become an extremely controversial issue, inasmuch as it 
has been branded illegal by the Federal Communications 
Commission (FCC), and has been the subject of many 
heated arguments, 

About the same time these reflector stations were 
springing up, the problem of filling in “holes” in tele- 
vision coverage was brought to the attention of top tech- 
nical and operating people throughout the country. This 
resulted in the establishment of several carefully planned 
and well-financed experimental setups for the purpose of 
determining the most economical, the most reliable, and 
the least interfering method for solving this weighty 
problem. The investigations and experiments were well 
backed by the manufacturing industry, the broadcasting 
industry, and the FCC, Experimental licenses were issued 
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to variou. manufacturers of television broadcasting equip- 
ment, an to several television broadcast station opera- 
tors. Thr ughout a period of two years, experimental 
work was carried on in various places. At Lawrenceburg, 
Tenn., a vhf on-channel station was set up boosting sig- 
nals from WSM-TV in Nashville, Tenn. This project 
was undertaken by the station personnel of WSM-TV. 
At Vicksburg, Miss., the Radio Corporation of America 
(RCA) undertook an experimental investigation of a uhf 
booster installation. Adler Communications Laboratorics 
installed a uhf booster which is still operating experi- 
mentally at Waterbury, Conn. Adler also undertook 
at its New Rochelle, N. Y., laboratories a program of in- 
vestigation on translating or converting from one vhf 
channel to another, and also from one uhf channel to 
another. Experiments were also conducted with translat- 
ing from uhf to vhf and vice versa. It was found that all 
these systems worked with varying degrees of success. 


DIRECT BOOSTING 


‘THE RESULTS OBTAINED through direct on-channel vhf 
boosting proved conclusively that although this system 
produced results, it could be made reliable with sufficient 
power to cover an average area only through the use of 
very special devices involving shielding between receiv- 
ing and retransmitting antennas. On vhf, this shielding 
to climinate oscillation was extremely elaborate and 
costly. Also, there was a definite limit to the power which 
could be reradiated over the desired area. The separa- 
tion required between receiving and retransmitting an- 
tennas for vhf on-channel boosting became a handicap. 
As a result, the project to perfect this type of equipment 
was abandoned, as only marginal results could be ob- 
tained without an elaborate and costly installation. 

It was found that uhf on-channel boosting was more 
workable, because the isolation problem between receiv- 
ing and retransmitting antennas was partially solved by 
the fact that antennas at these higher frequencies can 
be made more directional and also considerably smaller 
than the vhf antennas. This results in less spacing be- 
tween receiving and retransmitting antennas. In addition, 
higher output could be used because of the higher degree 
of isolation that could be achieved at low expense. In- 
dustry has great hopes for the possibility of utilizing uhf 
on-channel boosting. One of the problems is that consid- 
erably more data is required before the FCC can, in 
Essentially full text of a conference paper presented at the AIEF Winter 
General Meeting, New York, N.Y., Jan. 21-25, 1957. Recommended for 


publication by the AIEE Committee on Television and Aural Broad- 
casting Systems. 
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collaboration with industry, prepare a set of rules that 


° ° P une 
will fit into the allocations plan and also produce the TRANSMITTING [IS 
Ve ANTENNA 
RECEIVING } 
mum fill-in with a minimum of interference. DIREC- 


Tr ° TIONAL 
Ihe system found to be most economical was the [COUPLER 


fill-in characteristics that are required to obtain a maxi 


translator type of booster. Here, the frequency retrans- tT” LINEAR 
; Sipe ; ry 
mitted is different from the one received. Almost any : LINEAR POWER 


PURER) AMPLIFIER 





combination of uhf and vhf translation was found to be 





the most straightforward from an engineering standpoint, CRYSTAL 
OSCILLATOR 


4 
MULTIPLIER 


resulting in the simplest installation and the lowest cost 
with the greatest reliability. 

Industry and the FCC agreed wholeheartedly on the AUTOMATIC 
concept of adopting a translator type of booster service be of | SoPray 
for the purpose of bringing television programs to other- ® NEVER. 
‘wise unserved areas. The upper 14 uhf channels were 
selected for this service simply because they were avail- 








ane 117 -VOLT 60 -CYCLE 
POWER LINE 





on 7 . Fig. 2. Simplified biock diagram of translator 
able. The rules written around the use of these 14 chan- ° _ . 


nels for television translator service have been prepared : ent : ws 
k lati i : tions and communities requiring such systems the 

to keep installation and operating requirements to z feat ; , 
i I : I 8 1 ‘ : ’ UST-10 translator—transmitter for the purpose of bring 
minimum. However, it has been necessary to include. ie ; , 
; ; ; ing television programs to people who live in communi 
sufficient technical requirements to make certain that the . ‘ ; ; . 
; , ties which are located in fringe areas or in areas which 

translator stations will not interfere with each other and : es : 
: ' ; ; , receive no television service at all. 
will not interfere with other services important to the 


welfare and safety of the entire nation. As a result of the 
adoption of rules permitting television translator service, 
Adler Electronics has made available to television sta- 


The UST-/0 10-watt uhf television translator—trans 
mitter, (Fig. 1) meets all these recently adopted FCC rules 
covering this type of service. The entire equipment, in 
cluding the uhf linear output and driver stages, the vhi- 
to-uhf converter, and the vhf front-end equipment 
together with the power supplies, contrel circuits, and 
automatic International Morse Code identifying equip 
ment, is contained in a single steel cabinet with front 
and rear access doors suitably interlocked. The cabinet is 


only 41 inches high by 22 inches wide by 17 inches deep. 


OF, 


The equipment weighs approximately 250 pounds 

Fig. 2 shows a block diagram of the translator. Suth 
cient vhf head-end equipment is included in the standard 
unit to operate from a signal as low as 1,000 microvolts 
across a 75-ohm input. Additional vhf amplifiers, exter 
nally mounted, can be utilized to meet any reasonable 
vhf signal level and fading requirements. All vhi head 
end equipment is furnished to operate on any one 
specified channel, Internal vhf head-end equipment con 
tains automatic gain control to handle a 20-db signal 
fade range without appreciable uhf power output change 
It also controls the transmitter power to turn the equip 
ment on and off when the main station's carrier goes on 
and off. Conversion from vhf to uhf is accomplished at a 
fairly high level, so the problem of uhf noise has been 
eliminated. The mixer is a ground-grid stage extremely 
stable and free from intermodulation problems. It ob 
tains its uhf injection signal from a temperature-con 
trolled crystal oscillator with multiplier and amplifier 
stages all designed to meet FCC stability and spurious 
response requirements. The oscillator multiplier ampli 
fier unit must be specified as to uhf output frequency. 
All other uhf components are adjustable in the field for 
operation on any one of the 14 uhf channels allocated 


for this type of service 





In addition, uhf head-end equipment in the form of 


ubf-to-vhf converters is available for use with this unit 
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Fig. 3. Antenna 


so that the UST-/0 can be used for uhf-to-uhf translation, 
Such requirements are expected to present themselves 
where it is desired to operate a translator station in con- 
junction with another translator station, or where it is 
desired to extend the coverage of a uhf station by means 
ol a translator. 

Ihree linear amplifier stages are used to amplify the 
aural and visual output of the mixer stage up to a level 
of 10 watts peak visual and 5 watts aural. Bandwidth and 
linearity are such that the uhf retransmission is essentially 
identical to the vhf information received, Therefore, 
the quality of reception throughout the area covered by 
the TV translator station will not be degraded below 
that at the retransmitting site. 

Metering facilities are included throughout by means 
of jacks in all cathode circuits of the grounded-grid 
amplifiers, An ordinary portable service meter is the only 


meter necessary to set the unit up in the field, In addi 


tion, probes are included to permit application of exter 


nal sweep signals for alignment purposes. 
uhf 
directional coupler. The portable external meter is used 


The output 


stage feeds the transmitting antenna through a 
to measure power output and voltage standing wave ratio 


(VSWR) of the antenna and transmission line. Powe 
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radiation patterns. 


on-off switching facilities for remote control are in- 
cluded, Thus, an inexpensive control circuit may be run 
several miles to a remote point where the licensed oper- 
ator is to be located. 

Shielding of all circuits and components is sufficient to 
permit operation of three or more UST-/0 translator- 
transmitters alongside each other in the same building 
or shelter when operated on alternate channels. In such 
cases, all receiving and retransmitting antennas may be 
mounted on the same supporting structure and a com- 
mon ac line may be used for all transmitters. Power 
requirements are 420 watts per transmitter from a 60- 
cycle single-phase 105-to-120-volt a-c source, 


UNITIZED ANTENNA 


A SPECIAL “UNITIZED'’ ANTENNA was developed for use 
with this equipment. It consists of a coplanar antenna 
having four horizontal folded dipoles stacked vertically 
in front of a reflector, all elements being fed in phase. 
Each unit has a measured gain of 9 db over an isotropic 
radiator, has an extremely low value of VSWR over the 
entire 6-mc bandwidth, and presents the necessary 50- 
ohm input impedance. This basic antenna unit is de- 
can be stacked 


signed so that any number of units 
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horizontally, to give increased gain in any practicable 
pattern. Units can also be mounted in quadrature to 


produce an omnidirectional pattern. 
Fig. 3 (A) shows the pattern obtained using one unit. 
width here is 


The horizontal 100 degrees at the hall- 


power point and, as previously mentioned, has a gain of 
‘Two units mounted side 
14 de 


grees horizontal at the half-power points, with a gain of 


9 db over an isotropic radiator. 


by side produce the pattern shown in Fig. 3 (B) 


12 db over an isotropic radiator. Another arrangement, 
again two units side by side, but this time bent at a 105 
degree angle, produces the pattern shown in Fig. 3 (C) 

This 
arrangement has an 8-db gain over the isotropic radiator. 
In all of 


realized by vertical stacking—an additional 3 db tor every 


180 degrees horizontal at the half-power points. 


these combinations, increased gain can_ be 
doubling of units. Uneven power splits are also possible 
through the use of special power-splitting transformers. 
The pattern obtained from one such arrangement is 
shown in Fig. 3 (D). 

To permit stacking of these units in the manner de 
scribed, special harnessing transformers had to be de 
signed and built. Their use allowed the presentation of 
the necessary 50-ohm impedance from any desired an 
tenna array. The VSWR of these matching transformers, 
being very important, was again held to a value a great 
deal below that which is commercially acceptable. To 
give some idea of what was actually realized, eight stand 
ard stock antennas and seven extra matching transform 
ers were used to set up an array—two side by side, stacked 
four vertically. With this array, a power gain of 64 was 
realized, which, in turn, meant that 400 watts of effective 
radiated power was available, considering transmission 
line VSWR olf 
including transmission line, was only 1.09. 


losses. ‘The measured the entire system, 

Although both translators and antennas checked out 
satisfactorily at the laboratory, it was felt that some first 
hand field experience was necessary to determine the ac 
tual performance of the over-all system. As a result, a 
stock translator system was installed on an experimental 
basis at Quincy, Wash. This site was selected because 
Quincy lies in a shadowed area, being completely sur- 
rounded by mountains, It also athorded a direct com 
parison between translator operation and vhf on-chan 
nel boosting. 

Quincy is located 120 airline miles from Spokane, 
Wash., whose Channel 4 KXLY-T'V was being boosted 
locally by one of the illegal reflector systems with a 
moderate degree of success. On top of one of these peaks 
which shadow Quincy, approximately 6144 miles from 
the town, the translator operate on 
Channel 78. This the 


reflector was located. Arrangements were made to have 


was installed to 


was the same site where local 
the same receiving antenna feed both translator and re 
flector systems simultaneously. Four unitized antennas 
were used, stacked vertically, producing an output of 


200 watts effective radiated power. 


Before the actual installation was made, however, it 
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readily in any required combination, either vertically or 
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was necessary to determine the acceptability of this par- 
ticular site. At this frequency and distance, the first 


Fresnel zone radius was calculated as tollows: 


Clearance, feet 1140 
where 

f frequency in megacycles 
d distance in miles 


The clearance found necessary was 99 feet. A profile 
map was then plotted to determine the actual clearance 


The 


was obtained 


available plot showed that more than sufhcient 


clearance Calculations were then made to 
determine what field strength could be realized in the 
town of Quincy. They were made on the following basis, 


expressed in dbm: 


Pranslator output : } 10 
I ite loss o 
} 4H 
Antenna gain } 15 
} S 


Path loss was computed from the following: 


Attenuation 46.6 4- 20 logy f + 20 logy d 


lo continue, 


' S 
PU SOND. cctcdecssssbccbededebaeneséesusddubeeecateseane 112 
9 
Receiving antenna gain } 10 
19 
Line loss 9 
51 
Thus, a signal level of —51 dbm was available ove 
Quincy. 
Using the equation 
| ie 
dbm 1O” so Ty lo 
where 
I level in microvolts 
Z = impedance in ohms 
It was calculated that 1,800 microvolts would be avail 
able across the receiver input terminals, which would 


require 500 microvolts (an extremely conservative figure) 
for a good snow-tree picture. 

Che pattern laid down at Quincy was found to be a 
reasonable replica of the one previously shown in Fig 
3 (A), and extended approximately 20 miles in the for 
ward direction. Field strength readings indicated that 
signals well above the necessary minimum for snow-tree 
pictures were obtainable as far out as 1714 miles 

A comparison of the two pictures, that of the reflector 
operating on Channel 4, and that of the translator oper 
ating on Channel 78, showed that while the picture re 
ceived from the reflector was plagued with ghosts, fading, 
the 
an extremely stable high-quality picture. 


and man-made interference, that of translator 


was 
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A Compressed-Air Dead-Tank Circuit Breaker 


J. E. SCHRAMECK 
MEMBER AIEE 


ETROPOLITAN AREAS present their own pe- 


culiar problems in circuit breaker application. 


Power for many sections within these areas must be 


transmitted through underground cables, and previous 
transmission voltages for these and other sections no 
longer are economical for the loads involved. A circuit 
breaker 


Load growth factors determine that the short-circuit 


for 138 kv, therefore, is indicated. 
interrupting capacity of these breakers should be 10 mil- 
lion kva for the foreseeable future. 

In addition to the above factors, local ordinances and 
insurance regulations are unfavorable to the use of the 
conventional oil circuit breaker, Further, the cost of oil 
storage space and handling for such locations requires 
that a reconsideration be given to the type of circuit 
breaker to be specified 

The use of compressed-air circuit breakers is not new, 
even for the conditions indicated, However, previous 
designs have not retained certain desirable features of 
the oil circuit breaker which have been considered almost 
necessary parts of the circuit breaker by the American 
user. Two of these features are the provision for mount 


ing bushing-type current transformers and the use of 


potential devices on the breaker actuated by voltage taps 
that 


construction = of 


to the entrance bushings. [t followed retention of 


the grounded-metal-tank oil circuit 
breakers in combination with compressed air interrupters 
would provide a logical solution to thei requirements. 

The interruption of 10 million kva with compressed 
air appeared to be a logical extension in capacity, inas 
much as interrupters for 69 kv and 5 million kva previ 
ously had been developed 

Also, it tank filled 


air could provide the necessary insulation be 
the 


followed that the dead with com 


pressed 
tween interrupters and ground by suspending the 
the tank 


dielectric strength of compressed ai 


interrupters within dead and utilizing high 
as an insulating as 
well as an interrupting medium, 

With 


and provision for exhausting the air blast through the 


suitable means for operating the interrupters 


entrance bushings, a compressed-air circuit breaker has 


been developed, A conventional operating mechanism 


drives all three pole units. Accurately ground shafts ro 
tating in “O" rings provide the mechanical connections 
between the external levers moving in atmospheric pres 
sure and the lever system inside the high-pressure tanks 
By this 


means, a cross-arm isolator is moved within each tank. 


so that air leakage between the two is eliminated 


The bridging effect of the cross arm in the closed po 
sition connects the two interrupter assemblies of a pole 
unit in series, thus connecting two previously proved 
69-kv interrupter assemblies for 138-kv operation. The 
position of the same cross arm in the open breaker posi 
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R. E. KANE 
ASSOCIATE MEMBER AIEE 


tion isolates both interrupter assemblies and the circuit. 
It should be noted that this cross arm is moved only by 
the external mechanism and remains either closed or 
opened. It will not reclose if air should be drained from 
the tank. 

Pins are provided at each end of the cross arm which 
operate on a latch in each interrupter assembly. The 
“latched” position is obtained upon closing the breaker 
by upward motion of the cross arm. 

Attached to the upper end of the latch is an exhaust 
valve. The upper side of this valve is arranged to be at 
atmospheric pressure, communicating to the bushing to 
which the interrupter assembly is attached. This bushing 
is hollow, with the upper end communicating to the out- 
side atmospheric pressure for exhausting the air blast. As 
the exhaust valve is pulled from its seat by downward 
motion of the cross arm, a section within the interrupter 
assembly is thereby exhausted to atmospheric, thus creat- 
ing a pressure difference between the section of the in- 
terrupter assembly and the air contained within the dead 
tank. This pressure difference, then, is utilized to obtain 
proper forces across pistons within the interrupter as- 
sembly to cause pneumatic operation of the interrupters. 
The pressure difference is obtained very near the point 
where forces are developed. The result is that pneumatic 
operation has a minimum effect on the over-all timing 
between application of the trip impulse and the opening 
of any one of the interrupters. 

Reclosure of the interrupter contacts is initiated by 
disengagement of the latches from the cross-arm pins at a 
predetermined point in the downward motion of the 
cross arm. 

Ihe cross arm moves between lap-type contacts so that 
operation of the interrupters will be completed before 
isolation of the interrupters, Each of the two interrupter 
assemblies per pole consists of two interrupters controlled 
One 


paralleled by a low ohmic resistor, This interrupter opens 


in their sequence of operation. interrupter is 
first to interrupt fault current, The parallel resistor func- 
tions to control the circuit recovery voltage. A second 
interrupter interlocked with the first then opens in se- 
quence to clear the resistor current, 

In the development of this breaker, approximately 
1,600 breaker operations were made. Of these, 1,800 were 
made under short-circuit and current-switching condi- 


The 


prove the mechanical adequacy of the working parts. 


tions. remainder were mechanical operations to 


Digest of paper 57-174, “A New Compressed Air Dead Tank Circuit 
Breaker for Interrupting 10,000,000 Kva at 138 Ky," recommended by the 
AIEE Committee on Switchgear and approved by the AIEE ‘Technical 
Operations Department for presentation at the AIEE Winter General 
Meeting, New York, N. Y., Jan. 21-25, 1957. Scheduled for publication in 
AIEE Power Apparatus and Systems, 1957 


J. E. Schrameck and R. E. Kane are with the Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. 
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Reduced Transformer Insulation 


E.M. HUNTER 


FELLOW AIEE 


HE DEVELOPMENT of the Thyrite (registered 
, yr mark) Magne-Valve station-type lightning a1 
rester with its improved lightning protective characteris- 
tics made it possible to reduce power transformer BIL by 
two insulation classes under certain conditions. ‘This was 
had 


objectives: (1) to obtain service experience with the new 


the culmination of a 5-year program which three 


arresters used with high-voltage two-step-down trans 
formers; (2) to get additional information on switching 
surges occurring in service, and their effect on strength 
of transformer insulation; and (3) to study the long-time 
steady-state strength of transformer insulation. 

In 1951 and 1952, 12 power transformers for 138-kv and 
250-kv systems were built, having insulation levels re 
150 kv BIL for 138 kv and 


Ihese transformers have operated 


duced by two classes; that is, 
750 kv BIL for 230 kv 
satisfactorily since their installation. 

Analysis of switching surge studies has convinced the 
authors that the more severe switching surges can be rep- 
resented by a voltage wave rising to crest value in 500 
to 3,000 microseconds. Studies of transformer insulation 
showed that a 1,000-microsecond front wave adequately 
the switching 


< ve 
urge 


represented this range and that 
strength was not less than 1.3 times the crest of the trans 
former low-frequency test strength. 

The long-time steady-state strength of transformers 
depends mainly on the maintenance of the dielectric 


cell 


been developed which more nearly simulates the stress on 


properties of the oil in service. A new oil test has 
the oil in modern high-voltage transformers. A field sun 
vey of oil, using the new test cell, showed that with mod 
ern preservation methods the oil in service is maintained 
at remarkably high levels. 

The 


the 


Thyrite Magne-Valve station arrester improved 
5 | 
10% in 


lightning sparkover and 20°, in discharge voltage, with 


lightning protection available by about 


| slow front 
wave test 
points 


KILOVOLTS 
2-40 us wove 


10 100 


TIME TO SPARKOVER (MICROSECONDS) 


Fig. 1. Volt—time sparkover curve for 195-kv Thyrite Magne-Valve 


station-type arrester (maximum values) 
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TRANSFORMER BIL’S REQUIRED 
(a) FOR SWITCHING SURGES 

(b) FOR LIGHTNING SURGES \ 
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Insulation 


Fig. 2 


reduction of insulation levels 


co-ordination curves, showing adequacy of two-step 


very little change in the 60-cycle sparkover. ‘To determine 
the switching surge protective level, tests were made on an 
arrester rated 195 kv with voltage waves rising to crest in 
100 to 1,000 microseconds 


in Fig. 1, show that the protective level of the arrester in 


These tests, which are plotted 


the switching surge region can be taken as the maximum 
of the arrester’s 60-cycle crest sparkovet 
Bil 


surges are shown in Fig 


Minimum transformer required tor switching 


) 


surges and lightning for the 


> 
i 


conditions where a 75°) arrester can be used on systems 


of 138 kv and above. Curve A was constructed by adding 


a margin of 15°, to the arrester slow-lront vitching 


surge sparkover (maximum); dividing by 1.3 to give the 


minimum permissible low-frequency transtormer test 


to Bil 


BIL and low-frequency tests (crest) in American Standard 


(crest); and converting by using the ratio between 


C57. Curve B was constructed by adding a margin of 20° 


to the arrester’s maximum discharge voltage for a 10,000 


ampere 10> 20-microsecond surge 
For the present it is advisable to use bushings with BIL 


reduced only one class 


nded by the AIEF mitte 
AIFF Technical Operations 
Meeting 


AIEI 


19, recone 
ed bv the 
e AIFF 


Tule for publication in 


Winter General 


M. Hunter, |. R. Meador 
Pittsheld, Ma 


and W. J 


Rudge are 


Compan 
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7. 


ACTIVITIES 


A Message from the President 


To All Members of the Institute: 


survey of 
Board of 
Policy 


jased on a 
1947 


in Tnstitute 


membership in 


our Directors has followed 
expressed in the fol 
lowing “Statement” adopted on June 15, 
1950 (Year Book, 1954, Resolutions, p, 609) 

|. To 
tion of the 

2. To 


tite 


work continually for the unifica 
profession 
recognize the fact that the Insti 
chiet 
field 


finds its reason for existence in 
the technical 
> FO 


affairs as necessary 


questions on nontechnical 


ind as they arise, on an 


emergency basis until through unification 


they can be handled on a general protes 
sional last 


In 1941 


Societic 


ATEI 


joined im 


and the other Founder 
1942 by the 


Chemical 


American 
(AIChE), 


Conference, 


hngineers 
Joint 


Engineers 


Institute of 
formed the Engineers 

1945 became the 
(BIC) Although 
tially as a Federation of 
hoped that EJC eventually 
organization of the type for 


had 


sociery 


which in joint 


Council recognized ini 
Societies, it was 
would develop 
into a “Unity 


wil ich out member hip expressed a 


namely, a based on 


hip, with 


pre ference 
dividual member 


and with 


power to act 
idequate finances 

ATKI 
that 


immedate 


In ai ippratsiny this situation the 


joard has reached the conclusion 
hitthe 


welding the 


there i likelihood in the 


future ot activities of the vari 
ous technical and professional societies into 
ome American Engineering Association” to 
parallel the American Medical 
AMA) American Bar 
(ABA) Accordingly, for the 
ATht that the 


organizations should operate mn 


Association 


and Association 


present, the 


believes several established 


with the division of activities outlined be 


low, and proposes to furnish moral and fi 


nancial support on this basis 


1. Electrical AIEE to provide 


the medium for advancement in technology 


Engineering 


in all branches of electrical engineering 


and to devote its efforts to this end, It is 
recognized that excellent services are being 
rendered in specialized areas of electrical 
AIEF 
If mutually 
etlected, 


into 


technology by other societies will 


co-operate with these societies 


satistactory can be 


AIKE is 


organization for economy of operation and 


arrangements 


agreeable to a merger one 


co-ordination of 


2. Engineering 


activities 


other than 


Electrical. EJC 


to provide the medium for co-ordination 
and co-operation on technological matters 
transcending the electrical field, and to pre 
sent to the public the position of the engi 
neering profession on technological matters 
Federation of So 
ATEF 
will 


For these purposes, a 
cieties is Accordingly, the 
Board that, in 
support and participate only in the techni 
cal activities of eh 

Education 


idequate 


proposes the future, it 


3. Engineering Engineers’ Coun 
(ECPD) 


guidance in en 


cil for Professional Development 


provides the medium for 
gineering education (a) during high school 
preparation, (b) during the undergraduate 
and postgraduate collegiate periods, and 
(c) during the “engineer-in-training” period 
for a professional career. It could be dele 
gated to represent the engineering protes 
sion in all educational matters 

1. Professional Development and Economic 
Status. National Society of 


gineers (NSPE) to provide the medium for 


Professional En 


the general promotion of the professional 


aspects of engineering in the eyes of the 


public, and be instrumental in the conse 
quent enhancement of the economic status 
of engineers, The term “professional,” as 
and 


include such 


differentiated from technical educa 


tional, is construed to activi 


tics as registration, employment practices, 
and ethics 

lo imple- 
ment this policy, the AIEE Board proposes 
that the several activities presently individ- 


ually sponsored by these organizations be 


salaries and fees, legislation 


5. Co-ordination of Activities 


assigned according to the aforementioned 
delineation of scopes; namely, technological 
(EJC), (ECPD), profes- 


sional (NSPE). Separation and realignment 


educational and 


of activities into these three categories could 
eliminate present confusion and wasteful 
duplication of effort. 

If each of the organizations establishes 
itself in the fields indicated, it is believed 
that many of the advantages desired of a 
“Unity” organization may be realized, Even- 
tually, it may be possible to incorporate 
them into one over-all enginering 
tion 
6. Expansion of NSPE. AIEE has for many 
years that 
they should take steps to register as pro 
fessional engineers. NSPE should put itself 
in a position to represent the profession 


associa 


recommended to its members 


more completely by expanding its individ 
ual membership organization to 
those qualified members of the profession 
work require regis 
registered engineers. 
AIEE Board 


that all its mem 


include 
whose does not by law 
tration as well as 


Under such conditions, the 
recommend 


NSPE. 


proposes to 


bers affiliate with 


In response to action by the AIEE Board 
of Directors on October 5, 1956, your 
dent 


Presi 
has discussed informally, personally, 
and/or in writing, the foregoing with the 
Presidents of 
many of the national engineering societies. 


They 


incumbent and = incoming 
were requested to indicate, from a 
purely viewpoint only, 
they there is merit in further ex- 
plorations. Their response has been encour- 
aging 

On reporting this to the Board of Direc 
tors at its January 25, 


personal whether 


believed 


1957, meeting, your 
President was instructed to proceed with 
the project. This letter is 
in the nature of a progress report to you 

I have yet to hear any engineer regard 
less of his society affiliation express opposi- 


intended to be 


tion to unification of the engineering pro 
rhe usual comment is, “the sooner 
“why doesn't 
something about it?” If 


fession 
the better,” or someone do 
unification is ever 
to be accomplished, we must keep working 
If you really believe in the 
project, as you have indicated through the 
survey of our membership, then I invite 
contribution that you are able to 


at it continually 


every 
make, 


Sincerely yours, 


AS ooorur. 


President, AIEE 





Montreal Will Be Host 


AIEE Summer General 


THE 1957 Summer General Meeting of the 
AITEE will take place June 24-28, in Mont 


real, Que., Canada, Meetings and several 


social events will be held in the Sheraton 


Mount Royal Hotel 


516 


to 
M ecting 


Hospitcelity 
An informal tea organized by the Hos- 
pitality Committee, will permit those at 
tending to meet friends and make new 
acquaintances. If you are in Montreal, make 


Institute Activities 


sure not to miss this informal gathering in 
Salon C.-D.-E. of the Sheraton-Mount Royal 
on Sunday afternoon, from $3 to 5 p.m. 

Monday through Friday, during the meet- 
ing, a buffet-luncheon will be served in the 
Champlain Room of the Sheraton-Mount 
Royal. 


Smoker 


Plan to renew old friendships and make 
new friends at the Smoker to be held in 
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the Sheraton-Mount Royal on Tuesday 
evening, June 25, 1957. Good food in the 
form of a cross-Canada buffet offering dishes 
from the Maritimes to the Prairies, good 
fellowship, and a top variety show will be 
the highpoints of this major event of the 
Summer General Meeting. 


President's Reception 


Thursday, June 27, features one of the 
most important events of the meeting: the 
President's Reception, followed by a din- 
ner-dance listed as informal. Orchestration 
has been prepared for: square dancing, 
polkas, Virginia reels, fox trots, waltzes, 
cha-chas, etc. 


Inspection Trips 


A program of nine inspection trips has 
been arranged to allow delegates to become 
familiar with the engineering work being 
done in Canada. 

On June 25, a TCA chartered plane will 
take 44 delegates to the site of the Bersimis 
Power Project for a full day inspection tour 
of the unique mountain-enclosed power 
house, the gravity-type Desroches and Ber 
simis dams, the gigantic surge tank, etc. Lo 
cated on the north shore of the St. Law 
rence River some 340 miles from the City 
of Montreal, this development has an ulti 
mate capacity of 1.2 million hp. It is one 
of the most important hydroelectric proj 
ects in the world. The round-trip time for 
the excursion will be approximately 15 
hours. The main part of the journey will 
be made aboard a modern turboprop Vis 
count air liner. 

Also on June 25, two other trips are 
planned—one in the morning and one in 
the afternoon, The morning trip will be a 
tour of Hydro-Quebec's Service Centre to 
sec the microwave equipment that links 
Montreal, Charlesbourg, and Bersimis. The 
afternoon trip will be a visit to Lachine, a 
suburb of Montreal, to see a hydroelectric 
turbine and pump manufacturing plant 

One June 26, a morning trip to Montreal 
Locomotive Plant will be held. The em 
phasis will be on diesel electric locomotive 
production. Also on June 26, there will be 
an afternoon trip to the St. Lawrence Sea 
way, to see the work in the Lachine section 
extending to Beauharnois 

Another inspection trip on June 26 will 
be to Beauharnois, some 20 miles trom 
Montreal to visit the Beauharnois Power 
Development, the main source of electricity 
for the Montreal metropolitan area. This 
visit will also include an inspection of the 
third and final section of the powerhouse 
now under construction. Once completed 
this third section will increase Beau 
harnois’ production to 2.16 million hp 

On June 27, an opportunity will be given 
75 delegates to visit the Quebec tron and 
Titanium Smelter Plant and the Shawinigan 
Water and Power Company's 230-kv Termi 
nal Station at St. Joseph de Sorel. 

On June 27, another inspection trip to 
Lachine has been organized to visit North 
ern Electric's Wire and Cable Plant, where 
the process of manufacturing communica 
tion cables will be demonstrated 

On June 28, a tour of inspection of a few 
of Hydro-Quebee’s substations in the Mont 
real area, including the new 300-kv Termi 
nal Station at Bout de I'lle where some of 


(Continued on page 522) 
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Future AIEE Meetings 


Rectifiers in Industry Conference* 


Morrison Hotel, Chicago, II. 
June 4-5, 1957 


Summer General Meeting* 
Sheraton-Mount Royal Hotel, 
Montreal, Que., Canada 
June 24-28, 1957 


Pacific General Meeting 

Pasco, Wash 

August 28-30, 1957 

(Final date for +TP—closed, {CP 
Syn.—June 14, CPMs—June 24) 


AIEE-IRE Magnetic Amplifiers 
Conference 

Penn-Sheraton Hotel, 

Pittsburgh, Pa. 

September 4-6, 1957 

(Final date for +TP—June 4, tCP 
Syn.—June 19, CPMs—June 28) 


Petroleum Conference 
Penn-Sheraton Hotel, 

Philadelphia, Pa 

September 9-11, 1957 

(Final date for +TP—June 10, {CP.. 
Syn.—June 25, CPMs—July 5) 


AIEE-IRE Industrial Electronics 
Conference 

Morrison Hotel, Chicago, Ill 
September 24-25, 1957 

(Final date for +TP—June 24, ¢CP 
Syn.—July 10, CPMs—July 19) 


AIEE-IRE-IIT-NU-U of I National 
Electronics Conference 

Hotel Sherman, Chicago, Ul 

October 7-9, 1957 

(Final date for +TP—July 7, *CP 
Syn.—July 22, CPMs—Aug. 1) 


Fall General Meeting 

Chicago, Ill 

October 7-11, 1957 

(Final date for *TP—June 7, {CP 
Syn.~July 24, CPMs—Aug. 2) 


Reliability and Quality Control in 
Electronics Conference 

Silver Spring, Md 

October 10, 1957 

(Final date for +TP—Jul 

Syn Jul 25 CPMs lug 


Feedback Control Conference 
Chalfonte-Haddon Hall Hotel 
Atlantic City, N.J 

October 16-18, 1957 

(Final date for +TP—Jul 16 ‘CP 
Syn.—July 31, CPMs—Aug. 10) 


Machine Tool Conference 
Hotel Schroeder 

Milwaukee, Wis 

November 4-6, 1957 

(Final date for +TP 

Syn jug. 20, CPMs 


Magnetism and Magnetic Materials 
Conference 

Park Sheraton Hotel, 

Washington, D.« 

November 18-20, 1957 

(Final date for +TP—Aug. 19, {CP 
Syn.—Sept. 3, CPMs—Se pt. 13) 


AIEE-IRE-ACM Eastern Joint Com- 
puter Conference 

Park Sheraton Hotel, 

Washington, D¢ 

December 8-11, 1957 

(Final date for +TP—Sept. 9, {CP 
Syn.—Sept. 24, CPMs—Oct. 4) 


Winter General Meeting 

Hotel Statler 

New York, N.Y 

February 2-7, 1958 

(Final date for +*TP—Novw. |, tCcP 
Syn.—Nov. 15, CPMs—Nov, 25) 


South West District Meeting 

Tulsa, Okla 

March 3$t-April 2, 1958 

(Final date for *+TP—Dec i], SDP 
Syn.—Jan, 15, DPMs-—Jan, 24) 


Middle Eastern District Meeting 
Washington, D4 

April 28-30, 1958 

(Final date jor +TP—Jan, 28, SDP 
Syn.—Feb, 11, DPMs—Feb, 21) 


Summer General Meeting 

Bullalo, N.Y 

June 23-27, 1958 

(Final date for +1TP—March 21, tCP 
Syn April §. CPMs Ipril 18) 


Pacific General Meeting 


Sacramento, Calif 

August 19-22, 1958 

(Final date for *TP—May 19 ‘CP 
Syn.—June 3, CPMs—June 13) 


AIEE-IRE-RETMA-SMPTE National 
Electronics Conference 

Chicago, Ill 

October 13-15, 1958 

(Final date for +TP—Jul 

Syn July 29, CPM tus 


Fall General Meeting 


Pittsburgh, Pa 

October 27-51, 1958 
(Final date r +1 P-—June 
Syn lus » CPM tu 


‘Fina date 
*TP Transact 
tCP Syn. 4 
CPMs Confers 
(The CP 
CPMe date 
SDP Syn 
DPM. 
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Summer General Meeting, Montreal, Que., Canada, June 24-28, 1957 


Tentative Technical Program 


Monday, June 24 


9:00 a.m. Radio Communications Systems 
57-706 The Canadian Transcontinental Micro 
wave System S. Bonneville, The Bell Telephone 
Company of Canada 


CP.” Simultancous Transmission of Television 
and Telephone Multiplex Over a Single Micro 
wave Channel on the TransCanada TD-2 Sys 
tem t C. BP. Strahlendor{, A. J. Wade, Hi. #t 





Curti 
57-707 Light- Route Microwave Systems = in 
Canada 4 J. Dinnin, The Sell lelephone 


Company of Canada 


View on Radio 
Brant, 


57647 A Canadian Point of 
Frequency Spectrum Management c.M 
Department of Transport 

CP.” New Automatic Frequency Control Sys 
tem Suitable for Single Sideband Reception and 
FM Transmission, “1. KR. Kahn, Crosby Labora 
toric Ine 
9:00 am. Suburban Electrification 
CP57-728. Symposium on Electrification of 
Railway Commuter Service Part 1-—-Problems 
Contronting Railway Commuter Service rT. § 
Perkinson, General Electric Company 


CP57-729. Series Capacitor Applied to Rectifier 
Motive Power Units. L. J. Hibbard, T. J. Bliss 
Westinghouse Electric Corporation 

Factors Influencing Future Electrifi 
Railway Commuter Service—Part I. 
Gibbs & Hill, Ine 


CP57.750 
cation of 
H. FE. Brown 
Pennsylvania 


CP.* Conclusion J. Stair Ji 


Kailroad 


9:00 am, Dielectrics and Nucleonics 


Symposium on Radiation Effects on Dielectrics 


cr Measurements of Radiation Doses by Ab 


sorption and Luminescence Changes in Solids 


1. WH. Schulman, Naval Research Laboratory 
CP.* Naval Research Reactor and Nuclear Re 
search Program / N Stirrewalt, Naval Re 
search Laborator 

cr The Control System of the Naval Re 
search Reactor Vv. P. Youn Naval Research 
Laboratory, G. F. Wall 

cr Problems Associated with the Irradiation 


Temperature 
Company 


Testing of Transformers at High 
W. R. Langdon, General Electric 


cr The Effect of Nuclear Irradiation on 
Small Transformers and Materials at High 
Pemperature » 4 Fraser, General Electric 


Company 


Irradiation on 
“Mylar.” I 
Naval Research 


CP57-708 Effects of Electron 
the Electrical Properties of 
Hrancato, J. G filard, ( S 


Laboratory 


9:00 aim, Magnetic Amplifiers 


9:00 am. Relays and Power System Com- 


munications 

Evaluation of Operating Principles with 
Microwave Relaying J. Berd Hi. J. Fiedler 
F.C. Kring 1. J. MeConnell, General Electric 
‘ ompany 


57-55 


Remote and Local 
Kennedy, A. J. Me 
Company 


57-650 An Appraisal of 
Back-Up Relaying. /. / 
Connell, General Electric 


CP57 656 A New Concept in Subtransmission 
Line Protection I. G. Brennan, C. G 
General Electric Company 





Dewey, 


* Conterence 
Trnstitute 
meeting at the direction of the author 


papers will not be printed by the 
however, they may be available at the 
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New York 18, N.Y 
57-657. Meeting the Electric Service Require- 
ments of Critical Process Industries. H. 1 


Deloney, Jack Davey, Louisiana Power & Light 


Co 

CP.” Relaying Associated with the Expansion 
of the Sabine River Works Electrical System. 
i 1. Hammer, L. C. McGee 


9:00 am. Chemical Industry 


2:00 p.m. Annual Meeting 


Tuesday, June 25 
9:00 a.m. Section Delegates Conference 


9:00 a.m. Safety 


CP.© Hazards in Reactor Operation. KR. M 
Johnston, Atomic Energy of Canada, Ltd.; D. C 
King, CSA Testing Laboratories 

CP.* Medical Aspects of Radiation Hazard 
Control in a Power Reactor Installation. 
R Ml Taylor National Cancer Institute of 
Canada 


9:00 am. Land Transportation 


CP.* Description and Maintenance Procedures 
of Electrical and Air-Conditioning Equipment 
on Canadian Pacific Railway Company Stainless 
Steel Passenger-Car Equipment. 1. E. MeGruer, 
Canadian Pacific Railway Co 


CP.” Rehabilitation of Diesel-Electric Loco 
motive Electrical Equipment. 7. HH. Murply, 
RL. Bogardus, Westinghouse Electric Corpora 
tion 


CP.* A New Void-Free, Class “H” Insulation 
System for Traction Motor Field Coils. G. / 
Moses Westinghouse Electric Corporation 
S. MacBeth, Canadian Westinghouse Co 





55-207. Multiple-Unit Rectifier Motive Power 
Inductive-Co-ordination Considerations on the 
New York, New Haven and Hartford Railroad. 
L.. J. Hibbard, F. T. Garry, G. N. Loomis (Re 


presented for discussion only) 


56-256. The Lightweight Train—Its Power 
Supply and Auxiliaries. J. L. Swarner (Re 
presented discussion only) 


9:00 a.m. Dielectrics 


Symposium on Thermal Evaluation 


CP.” The Effect of Temperature and Gamma 
Radiation on the Mechanical Properties of 
Some Wire Enamels and a Silicone. E. L. 
Mincher, General Electric Company 





CP.* Progress Report on the Thermal Evalua- 
tion of Varnishes. P. L. Hedrick, Minnesota 
Mining and Manufacturing Co. 


CP.* Procedure for Establishing the Tempera- 
ture Classification of Enameled Magnet Wire. 
J. F. Dexter, Dow Corning Corporation 


57-709. Effect of Wire Metal on the Thermal 
Life of Enameled Magnet Wire. J. H. Thomas, 


J. F. Dexter, Dow Corning Corporation (Re- 
presented for discussion only) 

9:00 a.m. Telegraph Systems and Data 
Transmission 

CP57-705. Loading Coils for Ocean Cables. 
E. L. Newell, Western Union Telegraph Co. 


CP.* Experimental Data Transmission—Digital 
Subset Using Magnetic Tape. J. E. Schwenker, 
Bell Telephone Laboratories, Inc. 


CP.* Error Detection on Five-Level Telegraph 
Codes, W. B. Blanton, Western Union Tele- 
graph Co 


9:00 a.m. 


CP.* Process Instrumentation 
to Finishing. J. C. Langlois, 
trols, Ltd 


Textile Industry 


from Spinning 
Honeywell Con- 


CP57-713. Electronic 
Process Instrumentation. A, D 
Pont of Canada, Lid 


Controls as Applied to 
Entwistle, Du 


CP57-714. Adjustable Frequency Drives. A. T. 
Bacheler, C. G. Helmick, Westinghouse Electric 
Corporation 


CP57-715. D-C Adjustable Speed Drives—A Pre- 
lude to Automation. G. Forsberg, Canadian 
General Electric Co 


CcPr.* A-C Commutator Motors and Their Ap- 


plication in the Textile Industry, C. J. Sym- 
Smith, Brown Boveri Canada Ltd. 


9:00 a.m. Magnetic Amplifiers 

9:00 a.m. Substations 

CP57-717. Basic Concepts in the Design of 
Electrical Bus for Short Circuit Conditions. 
1. ©. Bates, R & ITE Equipment Division of 
I-T-E Circuit Breaker Co 

CP57-718. Temperature Rise and Joint Re- 


sistance Tests of Three-Phase Bus Assemblies of 
Aluminum and Copper. F. K. Lanctot, Alu 
minum Company of America 

57-719. 
Structures. 
CP57-720. Station Control Circuitry with Micro- 
wave Relaying. 8B. F. Wirtz, The Cleveland 
Electric Illuminating Co 

CP57-721. 
tions over 
“ NW ii 
Lid 


2:00 p.m. 


Grounding Practices for Direct Current 
Conversion Substation Subcommittce 


Remote Control of Generating Sta- 
Radio Channel. R. H. Ferguson, 
Dean, Canadian Westinghouse Co., 


Section Delegates Conference 
2:00 p.m. Safety 


CP.” Canadian Development in Defibrillation, 
R. O The Banting Institute, Uni- 
versity of 


Heimbecker, 
Toronto 


Problem in Hos- 
Kusters, National 


CP.* The Ground Detector 
pital Operating Rooms. WN. / 
Research Council 


CP57-643. 
Committees. F. R 
Laboratories 


The Canadian Electrical Codes and 
Whatmough, CSA Testing 


2:00 p.m. Land Transportation 


Mercury-Arc Rectifiers in Urban Trans- 
Harvey, Toronto Transit Com- 


cer." 
portation. Jj. 7 
mission 


cr." 
way Cars. L. W 
Commission 


Comparison of Aluminum and Steel Sub- 
Bardsley, Toronto Transit 
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CP.* Ore Haulage on the Quebec, North Shore, 
and Labrador Railroad. J. H. Miller, QNS & L 
Railroad (A talk illustrated with motion pic- 
tures) 


CP.* Ore Mining Transportation Equipment. 
William Hendry, Ontario Department of Mines 


2:00 p.m. Dielectrics 


Symposium on Gaseous Dielectrics 


CP.* Time Studies of Corona Discharges. 
L. A. Bornstein, New York University 


57-62. The Use of Sulfur Hexafluoride in 
Waveguides. Tore Anderson, A. L. Reeves, Air- 
tron, Inc.; W. H. Mears, S. R. Orfeo, General 
Chemical Research Laboratory (Re-presented for 
discussion only) 


CP57-242. The Effect of Space Charge on the 
Breakdown of Sulfur Hexafluoride in Nonuni- 
form Fields. Dan Berg, C. N. Works, Westing- 
house Electric Corporation 


57-309. General Considerations of Toxicity of 
Gaseous Dielectrics. David Lester, Yale Uni- 
versity. (Re-presented for discussion only) 


57-710. The Electrical Conductivity of Chlor- 
inated Hydrocarbons. John Hart, A. G. Mun 
gall, National Research Council of Canada (Re- 
presented for discussion only) 


2:00 p.m. 


CP57-673. Matrix Analysis of Logical Networks. 
E. J. Schubert, Westinghouse Electric Corpora 
tion 


CP.* Coded Binary Counters for High-Speed 
Operation. A. W. Carlson 


57-674. The RCA Bizmac Tapefile. 
Brustman, R. E. Montijo, J, M 
Corporation of America 


CP57-675. Relay Scanning Design Technique 
Generates High-Accuracy and Speed in Analog- 
to-Digital Transducer Measurements. A. F 
Kay, Non-Linear Systems, Inc. 


Computing Devices 


ie 
Uritis, Radio 


2:00 p.m. Symposium on Power 
Communication Planning 


System 


S. C. Bartlett, American Gas & Electric Service 
Corp., New York, N.Y 

C. W. Cogburn, Florida Power & 
Miami, Fla 

G. E. Farmer, Tennessee Valley Authority, Chat 
tanooga, Tenn 

E. S. Kocsam, Pennsylvania Electric Co., 
town, Pa 

K. O. Sten, Boston Edison Company, Boston, 
Mass 


Light Co., 


Johns- 


2:00 p.m. 





Magnetic Amplifiers 


2:00 p.m. 





Textile Industry 


CP.* Wire and Cable in the Textile Industry. 
G. C, Stinson, Northern Electric Co., Ltd 


cPr.* 








Motor Enclosures for the Textile Indus- 


try. C. Bouggy, Reliance Electric & Engineer 
ing Co., Ltd 
CP.* Getting the Most from Your Indicating 


Electrical Instruments. J. H. Lee, 
ada Ltd 


Panel Discussion: 
Electrical 


Bepco Can 





Problems on 
Textile Industry 


Maintenance 
Equipment in the 


Panel Chairman: J. G. 
Canada Ltd, 


McAllister, Courtaulds 


Wednesday, June 26 


9:00 a.m. 
struments 


Indicating and Integrating In- 





57-559. 
Bridge. 
CP57664. The Definition and Measurement of 
the Time Constant and Response Time of 
Thermal Converters. F. L. Hermach, National 
Bureau of Standards 


57-651. An 


A Self-Balancing Transformer Core Loss 
A. H. Foley, General Electric Company 








Improved Single Phase Watt-hour 


Meter. J. G. Landry, J. F. Scamman, General 
Electric Company 

CP.* Design of a New Two-Stator Watt-hour 
Meter. 


D. M. Smith, General Electric Company 


June 1957 


CP57-308. Measurement and Control of Minute 
Frequency Variations in Supply Systems, and 
Survey of the Present State of the Art. R 
Leonhardt, Rhode and Schwarz, Munich, Ger- 
many. (Re-presented for discussion only by R 
Feldt, Federal Telephone & Radio Corp.) 


CP.* Electrical Standardization Procedures 
Abroad. F. K. Harris, National Bureau of 
Standards 

9:00 a.m. Metallic Rectifiers 

9:00 a.m. Symposium on Corona Effects 
of Dielectric 

CP57-716. Microammeter Equipment fer High 


Voltage D-C Insulation Tests. M. Kurtz, K. D 
Robertson, Hydroelectric Power Commission of 
Ontario 


57-711. The Manometric Test for Internal 
Corona in Cables and the Autographic Mapping 
of Corona Spaces. D. W. Kitchin, O. §. Pratt, 
Simplex Wire & Cable Co. 


CP.* Measurements of the Resistance of In- 
sulating Materials to External Corona in Air. 
W. T. Starr, General Electric Company 


57-690. Corona Measurement and 
tion. T. W. Dakin, J. N 
Research Laboratory 


Interpreta- 
Lim, Westinghouse 


9:00 a.m. Communication Switching Sys- 
tems 

9:00 a.m. Computing Devices 

CP57-676. Are Motor-Generator Sets Necessary 


as Buffers for Voltage Transients in Electronic 
Systems. J. J. Gano, Massachusetts Institute 
of Technology 


CP57-677. Cycle and Delay-Time Considera- 
tions in a Real-Time Digital Computer. Jer 
bert Freeman, Sperry Gyroscope Co 


CP57-678. The Economics of Component Parts 
Selection. E. F. Fuegel, 1BM Corporation 
CP57-679. Experiences in Setting Up a Sage 


Prototype Computer. W J 
chusetts Institute of Technology 


Canty, Massa 


9:00 a.m. Switchgear 

57-724. The How and Why of Expulsion Fuse 
Cutouts. R. A. Wood, R & IE Equipment Divi 
sion of I-T-E Circuit Breaker Co 


CP57-725. Insulation Phenomena of Com- 
pressed Air. 1. D. McConnell, Canadian West- 
inghouse Co., Ltd. 






























































































57-726. The Use of SF, for High Power Arc 
Quenching. W. M. Leeds, T. E. Browne, Jr., 
A. P. Strom, Westinghouse Electric Corporation 
57-637. A New 69-Kv Dead Tank Compressed 
Air Circuit Breaker. J. P. Skillen, D. Hy Me 
Keough, Canadian Westinghouse Co., Lid 


CP57-727. 
with Transmission Line Faults. W. F 


Voltage Recovery Rates Associated 
Skeats, 


Cc. H. Tutus, W. R. Wilson, General Electric 
Company 

9:00 a.m. Insulated Conductors 

57-652. Thermal and Mechanical Problems on 
138-Kv Pipe Cable in New Jersey. A 
Brookes, T. E. Starrs, Public Service Electric & 
Gas Co 


57460. The Calculation of the Temperature 
Rise and Load Capability of Cable Systems. 
J. H. Neher, Philadelphia Electric Co; M. H 
McGrath, General Cable Corp 


CP57-731. 1956 National Electric Code—A Re 
view. R. C. Graham, L. H. Selden, Rome Cable 
Corp. 

CP.* The Stability of Electrical Insulation on 
Control Cable. G. C. English, R. H. Brown, 
RR Cope 

2:00 p.m. Industrial Power Rectifiers 


CP57-696. Rectifier Equipment Developed for 
Industry in Canada. /. J. Dravis, T. A. Carter, 
Canadian Westinghouse Co., Lid 


CP57.-697. First Canadian Built Pumpless Rec 
tifier. R. H. Stuart, Janos de Warga, Canadian 
General Electric Co., Lid.; Fred Langvee, Alu 
minum Co. of Canada, Lid 


CP57-698. Improvements to Ignitron Rectifier 
Vacuum Auxiliaries. W. G. Clarkson, ©. F 
Currey, Canadian Westinghouse Co., Ltd 


CP57.699. The Mercury Arc Rectifier in Urban 
Transportation. J. T. Harvey, Toronto Transit 
Commission 


57-700. Application of a Mechanical Rectifier 
to a Cyclotron. Jack Warren, Singmaster & 
Breyer 
2:00 p.m. Communication Theory 

CP.* Human Information-Handling Capabili 
ties. J. C. R. Lickhleider, Massachusetts Institute 
of Technology 


57-722. Some Relations between Television Pic 
ture Redundancy and Bandwidth Requirements 
K. H. Powers, H. Staras, Radio Corporation of 
America. 





Courtesy Cracts Bros, Limited 


AT NORTHERN ELECTRIC'S WIRE AND CABLE PLANT, a number of cable conductors are jacketed 
with a continuous concentric layer of rubber which is applied by extruder. An inspection trip to 
the plant will be held on June 27 during the Summer General Meeting. 
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CP57-725. Statistical Encoding for Text and 
Picture Communication L §. Michel, Bell 
lelephone Laboratories, Inc 


CP.” Some Characteristics of the Homo Sapiens 
Signal Converter, Its Bandwidth and Signal-to- 
Noise Ratio. G. C. Sziklai, Westinghouse Elec 
trie Corporation 


57-635. Information Theory Impact on Modern 
Communications. Pierre Mertz, Bell Telephone 
Laboratories, Ine 

2:00 pan. Computing Devices 

CP.* Combined Analog-Digital Simulation of 
Sampled Data Systems. //. A. Skramstad, Na 
tional Bureau of Standards 


CP.” Simplified Two-Channel Data Link for 
Real-Time Combined Analog- Digital Simulation. 
J. L. Greenstein, Astronautics Division of Con 
vail 


CP.* Acceptance Tests and First Applications 
of a Combined Analog-Digital Simulation Sys 
tem G. West, Ramo-Wooldridge Corp 


Panel Discussion Combined 


Simulation 


Analog—Digital 
foregoing three authors as panel 
mem bers 


2:00 p.m, Switchgear 


Symposium of the Working Group on Calcula 
tion of Faults in D-C Circuits 


CP.” Short Circuit Characteristics of DC Ro 
tating Machines. //. A. Brust 


CP.” Short Circuit Characteristics of 
Rectifiers u Munson 


Power 


CP.* Short Circuit Characteristics of Batteries. 
Rh. Ht. Kaufmann 


CP.” External Circuit Data. D.C. McClintock 


CP.* Summary of Ratings of D-C Interrupters. 
M.S. Carlson 


CP.” Application Guide for D-C Interrupters. 
ii 1. Brust 


2:00 pan, Electronics 


2:00 pam. Feedback Control Systems 


2:00 p.m, Insulated Conductors 

57-732. Corona Level Scanning of High Voltage 
Power Cables KF. H. Gooding, H. B. Slade, The 
Okonite Co 


57-0638. Paper Cable Saturants, 
Preferences and Selection, G. t 
sack Bros. & Co 


European 
Bennett, Dus 


CP.” Improved Cable 
Bartlett, J. F 


Insulating Oils. 8. C 
Morrow, ft S. Ross 


CP57.734 The Development of the Poly- 
ethylenes and Their Application to Cables. 
E. FE. Mellveen, The Okonite Co 


57-735 


Thermosctting Resins Applied 
to Cable Installation and Maintenance. EE. W. 
Bollmeter, Minnesota Mining & Mig. Co 


2:00 p.m. Stationary Telemetering 


Thursday, June 27 


9:00 am. Wire Communications 


9:00 a.m. Protective Devices 


9:00 am, Computing Devices 


9:00 am. Applied Mathematics 
57-741. A New Method for Solving Simultane- 
ous Equations by Block Elimination, /. L ; 


Loj, the University of Connecticut 


57-742. A New Application of the Hurwits- 
Routh Stability Criteria, Theron Usher, Jr., 
Yale University 


CP.* Recurrence Relations in the Solution of 
a Certain Class of Nonlinear Systems. A 
Wolf 


57-748. Design 
Filter Chokes. 
versity 


Relationships for tIron-Core 
Theron Usher, Jr., Yale Uni- 
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57-744. Temperature Rise of Solid Junctions 
under Pulse Load. E. J. Diebold, International 
Rectifier Corp 


9:00 a.m. 


574670. Relay Protection and Control of the 
138-Kyv Underwater Cable Tie between Van- 
couver and the British Columbia Mainland 
S. B. Wilkinson, Canadian Westinghouse Co., 
Lid., A. Rohrmayer, B. C, Engineering Co. 


System Engineering 





57-671. Analysis of 
Ground Faults. G. 1 
Electric & Gas Co. 


Simultaneous _Line-to- 
Stillman, Public Service 


CP57-672. Economic Comparison of Switched 
Capacitors and Voltage Regulators for System 
Voltage Control. W. S. Ku, Public Service Elec- 
tric & Gas Co 


9:00 a.m. Industrial Power Systems 


CP57-639. Economic Evaluation of Industrial 
Power System Reliability. W H. Dickinson, 
Fsso Research & Engineering Co 


CP57-640. Industrial Application of High Fre- 
quency Power, V. C. Geckler, New Departure 
Division General Motors Corporation 


CP57-44l. A Report on the Use of DC Over- 
potential Testing in Industrial Power Systems. 
Victor Wouk, Beta Electric, Division of Sorensen 
& Company, Ine 


57-304. Locating Surge Arrestors and Capac- 
itors for Rotating Machine Protection on Indus- 
trial Power Systems. A. H. Knable, D. Dalasta, 
Allis-Chalmers Mfg. Co, 

9:00 a.m. Insulated Conductors 

CP.* Dielectric Strength of Cable Insulations. 
1. H. Shepherd, P. H. Ware 


CP.” Aerial Cable Installation Practice and 
Service Experience. W. A. Thue 


CP.* Lightning Performance of Aerial Cables— 
Field and Laboratory Studies. WW. A. Thue, 
J. M. Clayton 


57-736. Surge Performance and Protection of 
Aerial Cable H. R. Armstrong, R. T. Curto, 
The Detroit Edison Co. 


57-737. Surge Performance of Aerial Cable, 
Part l—Surge Testing of the Aerial Cable and 
Analysis of the Test Oscillograms. A J. 
Schultz, F. C. Van Wormer, A. R. Lee, General 
Electric Company 


57-738. Surge Performance of Aerial Cable, 
Part Il—Mathematical Analysis of the Cable 
Circuits and Synthesis of the Test Oscillograms. 
F. C. Van Wormer, A. J. Schultz, A. R. Lee, 
General Electric Company 


9:00 a.m, Management 


CP.* Economic Implications of Automation. 
J. J. Brown, Industrial Automation, Ltd 


2:00 p.m. Wire Communications 


2:00 p.m. Transformers 

57-749. Current Transformer Error Calcula 
tions. N. A. Hills, Moloney Electric Company 
of Canada, Lid 


57-119. Cascade Potential Transformers, G 
Camilli, General Electric Company, H. R. Lucas, 
Canadian General Electric Company, J W 
Marks, ©. H, Tuttle, General Electric Company 


57-750. Loading of Ventilated Dry-Type Trans- 
formers, LL. C. Whitman, General Electric Com 
pany 


57-117. Transformer Noise Problem—Per- 
formance of Acoustic Treatments and Vibration 
Isolators, A. T. Edwards, Hydro-Electric Power 
Commission of Ontario 


CP57-751. Emergency Loading of Power Trans- 
formers. J. B. Hodtum, Allis-Chalmers Manu 
facturing Company 

2:00 p.m. Research 


CP.* Research in Canada for the Power In- 
dustry. 3. G. Ballard 


CP.* Research Projects of the Electric Utility 
Industry. H. P. Seelye 
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CP57-712. Progress in Power Apparatus, F. J. 
Vogel, Allis-Chalmers Manufacturing Company 


CP.* Electrical Energy and Extractive Metal- 
lurgy. L. M. Pidgeon 


2:00 p.m. Special Instruments and Auxil- 
iary Apparatus 


57448. Measurement of Voltage Ratio at Audio 
Frenquencies. W. C. Sze, National Bureau of 
Standards 


57-662. A 14-Channel Displacement Measuring 
Device Utilizing Magnetic and Paper Tape 
Recording. G. R. Partridge, Raytheon Manu- 
facturing ge el J. W. Dunkin, R. L. Ander- 
son, R. C, Geldmacher, Purdue University 


57-353. The Response of Resistance Voltage 
Dividers to Steep Front Impulse Waves. A. F. 
Rohifs, J. 8S. Kresge, F. A. Fisher, General Elec- 
tric Company 


CP57-663. A Voltage-Limited Capacitance 
Divider. L. L. Alston, J. M. Russell, The Royal 
Technical College 


2:00 p.m. Computing Devices and System 
Engineering 


57-680. Electric Analog Circuits for Exact 
Economic Dispatch. RK. Bruce Shipley, Consult- 
ing Engineer, Chattanooga, Tenn. 


57-681. Automatic Calculation of Load Flows. 
A. F. Glimn, General Electric Company, G. W. 
Stagg, American Gas and Electric Service Cor- 
poration 


57-682. Nodal Iterative Solution of Power Flow 
Problem Using IBM 604 Digital Computer. 
Donald McGillis, Quebec Hydro-Electric Com- 
mission 


57-683. Digital Computation of Induction 
Motor Transient Stability. J. L. Gabbard, J. E. 
Rowe, Union Carbide Nuclear Company 

2:00 p.m. Industrial Power Systems 
CP57-642. The Tie between a Utility and an 
Industrial when the Industrial Has Generation. 
D. V. Fawcett, Canadian Westinghouse Com- 
pany, Led. 


CP.* Power Distribution at Powell River. 
O. M. Julson, Powell River Company, Ltd. 


CP57-644. Power Distribution and Protective 
Features in the Mannesmann Tube Mill. £. J. 
Bartley, A. Ketvirtis, I. 8. Cooper, Foundation 
of Canada Enginering Corporation, Ltd. 


CP57-645. Equations for the Inductances and 
Current Distribution of Multiple-Conductor 
Single-Phase and Polyphase Busses. 7. H. Chin, 
University of Pittsburgh, T. J. Higgins, Uni- 
versity of Wisconsin 


CP57-646. Equations for Evaluating Short- 
Circuit Forces on Multiple-Strap Single-Phase 
and Polyphase Busses for Supplying Low Fre- 
quency Induction Furnaces. 7. H. Chin, Uni- 
versity of Pittsburgh, T. J. Higgins, University 
of Wisconsin 


56-767. A Transient Stability and Voltage 
Study for a Modern Oil Refinery Distribution 
System. C. W. Boice, C. F. Braun and Com- 
pany; 8. R. Durand, D. Dalasta, Allis-Chalmers 
Manufacturing Company (Re-presented for dis- 
cussion only) 
2:00 p.m. Insulated Conductors 

57-739. BPA High Voltage Cable 
R. J. Mather, F. J. MeCanna, E 
Bonneville Power Administration 


57-740. Past and Present Practice and Experi- 
ence on High Voltage Underground Cable Sys- 
tems in France. R. A. Tellier, Electricite de 
France 


Studies. 
Demirjian, 


CP.* St. Lawrence River High Voltage Sub- 
marine Cable Crossing. D. M. Farnham, §&. 
Cunha, G. B. Shanklin, H. D. Short 


2:00 p.m. Power Generation 


57-686. Antifriction Bearings for Kaplan Hubs. 
G. T. Abernathy, Newport News Shipbuilding 
and Dry Dock Company 


CP57-687. Vertical Waterwheel Turbine Clear- 
ance Adjustment through the Controlled De- 
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flection of Generator Thrust Bearing Supports. 
D. K. Venus, C. ¢ Sargeant, 
house Company, Ltd 


CP57-688. Low Cost Power House Vertical 
Waterwheel Generators. D. R. Ritcey, C. C. 
Sargeant, Canadian Westinghouse Company, Ltd. 
CP57-689. The Evolution of the Modern Water- 


wheel Generator in Canada. G. D. Floyd, H. R 
Sills, Canadian General Electric ( ompany, Ltd, 


Canadian Westing 


Friday, June 28 
9:00 a.m. 


57-752. Extremal Area Effect for Large Area 
Electrodes for the Electric Breakdown of Trans- 
former Oil. K. H. Weber, H. 8. Endicott, Gen 
eral Electric Company 


Transformers 


CP57-753. Transformer Oil Preservation. J. R 
Meador, N. E. Dillow, General Electric Com 
pany 

CP.* An Improved Method of Oil Preservation 


and Its Effect on Gas Evolution. RR. / 
W. J. Degnan, G. G. Doucette 


57-636. 


Ringlee, 


Corona Measurements on Oil Insulated 


Transformers. FE. ] fdolphson, F. J. Vogel 
Allis-Chalmers Manufacturing Company 
CP57-754. The Use of Neutral Current Meas 
urements during Chopped Wave Impulse Tests 
on Transformers. G. W. Lengnick, 8. L. Foster 


Allis-Chalmers Manufacturing Company 


9:00 a.m. 


CP.* An All-Electric Automatic Control System 
for Maximizing Flow through a Multiple Station 


Industrial Control 


Pipeline. B. Ewers, Phillips Petroleum Com 
pany; H. B. Rath, Leeds and Northrup Com 
pany 


CP57-702. The Testing of HRC Current Limit 
ing High Voltage Fuses. 5S. M 
Controllers Ltd 


CP57-703. A Digital Flying 
Temper Rolling Mills. N. § 
Company of Canada, Ltd 


Prout, Canadian 


Extensometer for 
Wells, The Steel 


CP57-704, Adjustable Speed Control of A-C 
Motor Drives for Movable Traffic Bridges. 
H. J. Crawford, W D. Duerksen, J. € Orr, 
Canadian Westinghouse Company, Ltd 

CP.* Adjustable Voltage Travelling Bucket 
Cranes. E. A. Horsley, Provincial Engineering, 
Lid 

9:00 a.m. Rotating Machinery 

57-758. Low Frequency Performance of a 


Wound Rotor Induction Motor for Mine Hoist 
Drives. G. 1 Tiley, F. F. Dixon, 
Westinghouse Company, Ltd 


Canadian 


57-759. A Low Frequency Generator and Fre- 
quency Changer for A-C Mine Hoist Drives. 
C. W. Elliot, W. Boesel, E. Zucker, Canadian 


Westinghouse Company, Ltd 
CP57-760. Analysis of D-C Rotating Machines 


as Two-Port Networks—I. V. C. Rideout, The 
University of Wisconsin 


CP57-761. Analysis of D-C Rotating Machines 
as Two-Port Networks—II, W. 8. Swift, The 
University of Wisconsin 


9:00 a.m. 


CP57-790. Dynamic Response of Flight Tables. 
F. T. Nicholson, University of Pennsylvania 


CP57-701. Spectrum Analysis of Random Noise 
Generators. L. G. Polimerou, Convair 


CP.* An Integrated Analog-Digital Technique 
for Investigation of Dynamic Systems. Hi. G 
Lustig, Boeing Airplane Company 


Computing Devices 


CP57-661. The Generation of Functions for 
Analog Computers. P. E. Stanley, Purdue Uni- 
versity 

9:00 a.m. System Engineering and Power 
Generation 

57-691. A Simplified Basis for Applying Prob- 


ability Methods to the Determination of In- 
stalled Generating Capacity Requirements. 
C, W. Watchorn, Pennsylvania Power and Light 
Company 
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ONE OF THE TWELVE 
55,000-hp = turbines 
inside Section No. 2 
at the Beavharnois 
Power Plant. Section 
No. 1 is equipped 
with 14 Francis-type 
53,000-hp 
An inspection § trip 
to the power plant 
will be held during 
the Summer General 
Meeting. 




















turbines 


57-692. Use of 
Economic 
ities between Power Systems in South Texas. 
1. P. Jones, Central Power and Light Company 
{. C. Mierow, Central and Southwest Operating 
Committee 


Methods in the 
Justification of Interconnecting Facil 


Probability 


57-693. Control of Reactive Kva with Modern 
Amplidyne Voltage Regulators 4. S. Ruben 
stein, W. W. Watkley, General Electric Company 
CP.* Selecting Criteria for Transient Stability 


in Power System Planning. &#. 1 
DeSalvo, Westinghouse Electric 


Lloyd, ¢ 1 
Corporation 


9:00 a.m. Transmission and Distribution 


9:00 a.m. 
casting 


Radio and Television Broad- 


57-659. The Canadian 
tion's Radio Service in Canada. N 
Canadian Broadcasting Corporation 


Broadcasting Corpora 
R. Olding, 


57-665. The 
Canada. J. I 
( orporation 


Television in 
Broadcasting 


Development of 
Hayes, Canadian 


CP57-666. Video Testing Techniques in Tele 
vision Broadcasting. 4. Ste. Marie, P. O. Box 
10, Snowdon, Montreal, Que 

CP.* Current Practices in TV Lighting and 
rV Lighting Controls. Herbert More, Kliegl 
Bros., Universal Electric Stage Lighting Com 
pany, Ime 

9:00 a.m. Basic Sciences 


CP57-745. Subharmonics in lron-Cored Reactor 
Oscillatory Circuits. 4. E. Mostafa, M. I. El 
Karaksi, Alexandria University, Fgypt (by title 
only) 


CP57-746. Electric Nonlinear Computation Per 
formed by Linear Elements. M. 8. M. Abou 


Hussein, University of Cairo, Egypt (by title 
only) 
CP57-747. Instantaneous Resistance Analysis 


Method of Network Analysis. /ra 
public Aviation Corporation 


CP57-748. Constant Resistance Networks to 
the Aid of Network Synthesis. Dov Hazony, 
Electro Measurements Inc 


CP.* On the Order of the Differential Equa- 
tion Describing an R-L-C Network. J. Otter 
man, University of Michigan 


Ritow, Re 


2:00 p.m. Transformers 
57-632. An Electronic Electrometer as a Ver- 
satile Corona Detector. |. G. Anderson, J. § 
Kresge, General Electric Co 


57-755. Magnetic Amplifier Control for Load 
Tap Changing Equipment. Bryan Webb, Jr, 
G. D. Throop, Westinghouse Electric Corpora 
tion 
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CP57-756 Analysis of Three-Limb Transtormer 


Cores and a New Instrument for Measurement 
of Exciting Current Waveforms, j/. A. Delson 
General Electric Co 

57-757. Excitation Requirements of Three 


Phase, Core-Type, Three-Legged Wye-Connected 
rransformers. ©. SS. Walker, Oak Ridge Na 
tional Laboratory 


2:00 p.m. Rotating Machinery 


57-762. Predicting Insulation Failures with 
Direct Voltage. ( VM. Foust, B. 4} Bhimani 
General Electric Company 

cre Insulation Evaluation for Medium Size 


Machines Using Form-Wound Motorettes. G 
Moses 


57-763. Permanent 
Theory. D. J 
Naval 


Pant I 
Toffolo, \ S 


Magnet Generators 
Hlanrahan, D. § 
Research Laboratory 


CP57-764 A New Device Ensuring Operating 
Reliability of Large Constant 
in Underexcited Conditions 
KB. Fave Flectricite de 


Gap Generator 
Francois Cahen 
brance 


2:00 p.m. Computing Devices 


CP.* The Power Control Simulator R. WwW 
Kettlety, General Electric Company 

CP.* An Automatic AC Network Analyzer 
Load Control Unit. J. J. Gravel, General Ele« 


tric Company 


57-684. Analog Computer Study of the Transi 
ent Performance of a Dual Cycle Boiling Water 


Reactor Nuclear Power Plant. D W. Leiby, 
General Electric Company 

57685. A Rolling Mill Analog for the Study 
of Nonlinear Problems Associated with Gauge 


Control. 1. R. Hulls, KR 
Westinghouse Company, Ltd 


Canfor, Canadian 


2:00 p.m. Transmission and Distribution 


2:00 p.m. Power Generation 


57-694. Integration of Hydro and 
Power Resources in Alberta. M. M 


Thermal 
Williams 


Calgary Power Ltd 

CP57695. The SBersimis—LAC CASSE 1% 
Million Hp Development. // F fhbott 
Quebec Hydro-Electric Commission 

57653. The Electrical Features of the St. 


Lawrence Power Project. 
I. Main, Inc 


John Saloma, Charles 


2:00 p.m. Hagerstown Education Televi- 


sion Project 
CP57-667. 


)R 
Mad 


Pionecring in Televised 
Brugger, Roard of Fducation 


Education. 
Hagerstown, 
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CP.* Establishing and Equipping the Hagers- chairman; W. R. Wray, vice-chairman; C, L. 
town Educational Television Project. L. L Roach, secretary; D. M. Farnham, treasurer; 
Lous, ROR GHpOeNen Gf AGlaE F. L. French, technical program co-ordina- 
57-66. Closed-Circuit Network for Educational HOW Hal “a f 8 : li 
Television. W. C. Warman, The Chesapeake tor; : 4 aber!, entertainment co-ordi- 



















and Potomac Telephone Company nator; C. A. Wright. services co-ordinator; 
CP57469. Television Systems for In-School A. C. Abbott, Montreal Section representa- 
Teaching. M. H. Kraus, ferroid Electronics tive. The Committee Chairmen are: W. R. 
Corporation Wray, finance; C. E. Wollgar, registration; 

(Continued from page 517) r. F. Palmquist, meetings and papers; 





J. Lawrence, W. Schippel, students; H. W. 
Haberl, smoker; P. W. Howlett, hospitality; 
Mr. and Mrs. H. H. Remine, ladies; R. C. 
Short, sport; J. M. Sharpe, social; O. Fran- 


the largest transformers in the world have 
been installed. The Bout de I'lle Station 
is the terminal of Bersimis-generated power. 















Summer General Meeting Committee coeur, hotels and rooms; Leo Roy, public 
Members of the 1957 Summer General ity; W. R. Simons, information; J. D. Syl- 
Meeting Committee are: F. L. Lawton, vester, transportation. 







AIEE Great Lakes District 


Holds Meeting in Des Moines, Iowa 


























SOME 400 ENGINEERS, scientists, educa 18 papers were presented by students from 
tors, and industrialists met in Des Moines, colleges and universities in the District. 
lowa, for the AIEEE Great Lakes District The first prize, $24, a certificate, and an 
Meeting, held April 15-17, 1957 at the Hotel expense-free trip to the AIEE Summer 
Fort Des Moines. The District includes the General Meeting in Montreal, Que., Canada, 
states of lowa, North Dakota, South Dakota was won by James Foley of the University 
Minnesota, Michigan, Illinois, and Indiana of Minnesota for his paper “An Investiga 

In addition to the technical program tion of the ‘S’ Generator Metadyne as a 
during which $2 papers were presented Generator Exciter.” Second prize, $24 and 
several other events were planned by a a certificate, was awarded to J. L. LeMay 
committee headed by K. R. Brown, general of the University of Detroit. Third prize, 
chairman, A number of inspection trips were $15 and a certificate, went to J. L. Neese 
made, including tours of the lowa Power & of lowa State College. Fourth prize was 
Light Company Systems Operating Center shared by C. R, Allen of the University of 
the Maytag Manufacturing Company's New Illinois and R. J. Boyle of Marquette Uni 
ton plant, the Institute for Atomic Research versity. Honorable mention, with prizes of 
at lowa State College in Ames, and the $10 each from funds supplied by the Great 
Firestone Tire & Rubber Co. Des Moines Lakes District, were awarded to the follow 
plant ing: G. C. Vandling, Illinois Institute of 





Pechnology; C. N. Armstrong, Michigan 





Student Paper Contest 







Another feature of the meeting was the School of Engineering; D. R. Smith, Uni 



































Courtesy Des Moines Register and Tribune 





SOME OF THE STUDENTS participating in the Great Lakes District Student Paper Contest were: 
(left to right) James Foley, first prize winner; Ralph Rothfusz; C. R. Allen, fourth prize co-winner; 
R. E. Onley; J. L. Neese, third prize winner; and J. L. LeMay, second prize winner. 
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Annual Meeting 


The annual meeting of the American 
Institute of Electrical Engineers will 
be held in Montreal, Que., Canada, at 
2:00 p.m., Monday, June 24, 1957, dur- 
ing the Summer General Meeting. 

At this meeting, the annual report 
of the Board of Directors and the re- 
ports of the Committee of Tellers on 
the ballots cast for the election of of- 
ficers and for the proposed amend 
ments to the AIEE Constitution will 
be presented. The Lamme Medal will 
be presented to Harold H. Beverage 
(AM '23, M '34, F '48). 

Such other business, if any, as may 
properly come before the annual meet- 
ing may be considered. 

Signed N. S. HissumMan 
Secretary 











State University; Eric Ziemer, Milwaukee 


District Student Paper Contest. On Monday, versity of North Dakota; D. A. Calahan, 






University of Notre Dame; and J. P. Vogel, 
South Dakota State College. 


General Session 


District Vice-President J. H. Foote pre 
sided at the general session held Monday 
morning. He introduced Governor Herschel 
Loveless, who extended a welcome to the 
assembly, AIEE Secretary N. S. Hibshman 
presented the highlights of the Board of 
Directors meeting held at Jackson, Miss., 
during the AIEE Southern District Meeting, 
April 3-5, 1957. The principal speaker at 
the session was AIEE President M. S. 
Coover. The text of his address may be 
found on p. 524 of this issue. 


Luncheon 


A joint luncheon with the student mem- 
bers was held immediately following the 
general session. R, D. Strum of Rose Poly 
technic Institute presided. An _ address, 
“Training the Engineer of the Future” was 
presented by J. F. D. Smith, dean of the 
Division of Engineering, lowa State College. 
He stated that “. .. the engineer of the fu 
ture should be better trained technically 
than at present, largely by acquiring more 
basic knowledge of engineering, leaving the 
applied [knowledge] until he goes through 
what would amount to an internship in 
industry.” He further asserted, “At the 
completion of this internship ... he should 
have acquired the breadth of view neces 
sary for a professional man, and have been 
completely indoctrinated with the Ethics of 
the Profession, in a manner similar to the 
doctor.” 


Technical Sessions 


Power System Stability. C. C. Doerrie of 
the Westinghouse Electric Corporation pre- 
sided at a Monday afternoon session on 
power system stability. W. G. Kaldenberg 
of lowa Power & Light Company presented 
the first paper, an analysis of the limits on 
generator operation due to overexcitation 
Typical stability and power capability 
curves were shown. 

“Use of Phase Space in Transient Stability 
Studies” by S. T. Bow of the Chinese Acad 
emy of Science and J]. E. Van Ness of North 
western University presents methods which 


ELECTRICAL ENGINEERING 














Vey 8s 


should be valuable in the analysis of third- 
order nonlinear systems. Some of the tech 
niques that originated in control system 
work are extended to the analysis of a 
power system's stability 
given to illustrate the method presented. 

A paper by A. A. Fouad, Ein-Shams Uni- 
versity, Cairo, Egypt, and W. B. Boast, lowa 
State College, gives the theory and method 


Iwo examples are 


of development of a set of universal swing 
curves for a two-machine system, including 
a range of initial velocities. An array of 65 
families of angle-time curves and an equal 
number of families of velocity-time curves 
are required to cover the range of the vari 
ables needed to solve practical two-machine 
systems. The paper presents a selected few 
of these illustrations to demonstrate the 
principles involved and the application of 
the curves to the solution of practical prob 
lems 
Distribution. A 
on distribution opened with a paper by 
Yale Goldberg and G. L. Walkup of lowa 


Power & Light Company, covering many of 


Tuesday morning session 


the problems encountered in network con 
version in Des Moines. At the present time 
lowa Power & Light is installing under 
ground facilities required for the cutover of 
three underground network vaults to 13.8-ky 
operation, Conversion of approximate ly one 
half of the present 4-kv network system is 
proposed 

“Estimating Kw Demand for Future Loads 
on Rural Distribution Systems” by S. | 
Vest of the Rural Electrification Administra 
tion describes a new method for determining 
kw demand by the multiplication of two 
factors corresponding to the number of 
consumers and kwh usage These factors 
may be read from tables or 
ntathematically rhe paper 
history of the demand curves, the techniques 


determined 
outlines the 


used in prepdring the latest information, 
and the manner in which the curves and 
tables are used 

R. W 
Edison Company, Chicago, Ill 


Meisner of the Commonwealth 
described 
the determination of maximum permissible 
voltage fluctuation caused by %4-ton 115-volt 
air-conditioning units. An analysis of the 
effects of room-cooler operation on service 
voltage at a customer's outlet, served from 
the present 4-ky 


system was conducted, as well as a review of 


distribution transformer 


present and past appliance load character 
ISLICS. 

Controls and Control Systems. The session, 
held Tuesday afternoon, opened with a 
paper on speed control of a prime mover 
by G. F. Drake of the Woodward Governor 
Company Rockford, Il 
ily is concerned with the effects of engine 


The paper primar 


and load characteristics on speed governors, 


as well as means for securing system 
stability 

( I Townsend of lowa State College 
described a root-locus method for com 
pensating a system containing a pair of 
conjugate complex poles. The method con 
sidered is that of utilizing a compensation 
network having a transfer function from 
which a pair of conjugate complex zeros 
is obtained, The zeros of the compensation 
network are placed at specified points in 
the S-plane and the closed loop system re 
sponse is determined 

rhe next paper 


presented was “Quasi 


Optimization of Relay Servos by Use of 
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M. S$. COOVER icen- 
ter), AIEE president, 
and J. HH. Foote 
(right), vice-presi- 
dent of AIEE Great 
lakes District, con- 
gratulate K. R, 
Brown tleff), gen- 
eral chairman of the 
Great Lakes District 
Meeting, on the suc- 
cess of the meeting. 


Discontinuous Damping” by W. L. Harris, 
Jr., C. MeDonald, and G. J]. Thaler, all of 
the U. S. Naval Postgraduate School, Mon 
terey, Calif. The paper discusses a method 
which has been developed for using dis 
continuous damping to obtain a relay servo 
which has a deadbeat response to a step 
input 

In the final paper of the session, E. H 
Preston of the Leeds & Northrup Company 
described features of automatic control of 
electric power generation 

Transmission. ‘The first paper presented 
at the session on transmission, held Wednes 
day morning, was Transmission System 
Voltages Under Single and Double Line-to 
Ground Fault Conditions” by R. W 
ton of the lowa Public Service 


Johns 
Company 
rhe higher of the two overvoltages which 
result from a single line-to-ground fault is 
the generally accepted criterion used in 
the selection of lightning arresters. In this 
paper, a method is developed whereby, for 
various circuit parameters, circle diagrams 


can be constructed from which both thes 








Courtesy Des Mo 


overvoltages can be determined graphically 
from the same chart both in magnitude and 
in phase angle Both single mud cdouble 
line-to-ground faults are treated 

J. W. Nilsson of Lowa State College pre 
sented a paper entitled “Some Observations 
on the Flow of Real and Reactive Power on 
observations 


a Transmission Line I he 


inalysis of equa 


made were based on the ’ 


tions for real and reactive power at the 
terminals of a transmission line 
Autotranstormers for § 

Bb ¢,ros 


Foundation and 


“Rating of 
Interconnection by I I 
Research 
Pohiman of Hubbard and Company pre 


Armour 
sents a systematic means tor calculating 
these ratings semigraphically, This method 
is easy to manipulate, general in nature 
and shows the effect of variations of opel 
ating conditions on the transformer design 

S. W. Anderson of the Middle West Serv 
ice Company presented the final paper of 
the session, which describes an investigation 
on the unbalanced loading of % phase trans 


former banks 


Register 


AT THE SPEAKERS’ TABLE during the opening general session of the Great Lakes District Meeting 
were: (left to right) K. R. Brown, general chairman; Governor Herschel Loveless, who welcomed 
the visiting engineers; J. H. Foote, vice-president of the Great Lakes District; M. $. Coover, AIEE 


president; and N. S$. Hibshman, Institute secretary 
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In terdeperc ~ 


§. COOVER, 


iT, AMES 


1 AM DEEPLY 


before you at this Great 


MOVED to be appearing 
Lakes District 
Meeting not only as a member of the lowa 
Section of the American Institute of Elec 
trical Engineers but also as President of the 
great professional engineering organization 
that we are representing. However, mingled 
with that feeling is one of pride that our 
lowa Section is privileged to serve as host 
again to a District Meeting of the Institute, 
for it portrays the kind of vigorous spon 
orship that permeates our total members 
hip. It represents an opportunity to bring 
a segment of the Institute to lowa for the 
econd time in recent years and the respon 
ibility to invest some time and energy in 
our chosen profession, It represents an op 


AIEE 


others abreast of new developments in tech 


portunity to keep members and 


nology and the responsibility for bringing 
cncouragement to younger cnpineenrs imtoo 


whose hands new techniques begin to re 


ide more universally by reason of their 
more rigorous and advanced technical train 
inter 


ing. In short it represents complete 


dependence 


Romance in Engineering 


Some electrical engineering students are 


here at the meeting. I wish it were pos 
sible for more of them to be present, for I 
want to say to all of them that there is no 
place in the where the 


space beyond space 


remotest idea could have been generated 
for me as a member of the Student Branch 
of ALEE at my 


1 would be honored with the presidency of 


Alma Mater that some day 


the American Institute of Electrical Engi 
neers. The one fact, however, that was clear 
in my mind at that time was that since I 
had chosen my profession with a determina 
tion to pursue if there were advantages to 


be gained through positive identification 


ind association whenever it was possible to 
Stimula 


do so with those in the Institute 


tion came through attendance at Student 
Branch Meetings, and for a short time fol 
lowing graduation while employed in the 
New York metropolitan area, every oppor 
tunity was used to attend meetings of the 
section Those 


New York opportunities 


were the clinching ones for me. I heard and 
saw many of the leaders in the electrical 
engineering action, It) was 


engineering 


profession in 


clectrical henceforth come 
what may. As I look back now, it was al 
most akin to the statement accredited to 
someone who, in debating a policy to pur 
“come weel or come woe, my sta 
tus is quo.” Anyway, 
New York prompted 


and an added stimulus 


sue, said 
those occasions in 
a deepening interest 


Those men seemed 


Essentially full text of a speech delivered at the 
AIFE Great Lakes District Meeting, Des Moines 
lowa, April 15-17, 1957 

M. 8. Coover is administrative assistant, Division 
4 Engineering, lowa State College, Ames, Lowa 
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in the Life 


of the Profits ic a] En, *-cer 


to be engulfed in what could be character- 
ized as romance in engineering. Those elec 
trical engineers appeared to hold promise 
of all the romance in engineering that any- 
Pheir 
lo me, they 
were helping to make electrical engineering 
history 


one would be capable of embracing 
enthusiasm was contagious, 


The truth is that for me electrical 
engineering seemed to stand out as the 
most glamorous profession on earth, Out 
of that experience has grown the 


life-long 


hope that every young person could, at 


some time in their early years, have the 
same kind of deep-seated feeling and con 
viction and satisfaction over his or her 
choice of occupation o1 profession 
Whoever said that there is permanent 
glamour in engineering most certainly pro 
nounced a truism. The mark of the engi 
neer is on everything that makes for better 
living. We 


dominantly 


are living in an age that is pre 


scientific. Most of you made 
the choice of engineering as a_ profession 
and probably most of you chose electrical 
engineering. It happens to be the fastest 
growing and most rapidly expanding of all 
Be that as it may, we can be successful only 
when we are happy in what we are doing 
ve forever grateful that we in Amer 


ica have the 


Let us 
privilege of making our own 
choice of vocation 

remarks for 


Continuing to address my 


the moment to the younger folks, it is by 
no means a matter of coincidence that the 
American Institute of Electrical Engineers 
is predominantly a leader in the entire elec 


AIEKE has an 


understandable interest in encouraging stu 


trical engineering field. The 


dents of electrical engineering and electri 
cal engineering graduates who are develop 
ing their careers to look objectively at the 
progress, to look to the 
American Institute of Electrical Engineers 


pattern of their 
for its broad offerings, and to consider the 
possible disadvantages of becoming too 
highly specialized too early in life. There is 
nothing obscure or indefinite about the po 
sition of the Institute among organizations 
that in their own right represent the engi 
neering profession 

The Institute constantly needs new blood 
and new ideas. New members can furnish 
both, It 


atmosphere is such that 


unless the 
the membership 
has a need for the Institute, the curve will 
bend in the wrong direction, Institute meet 
ings at all levels throughout each year can 
mean much to those who participate in 
them, and you will observe that those who 
do participate are found to be in that group 
frequently spoken of as “making good.” If 
each and every member will give an ever 
increasing measure of support to the Insti 
tute, there is reasonably safe guarantee that 
he will reap much personal satisfaction out 
of that giving no matter what form it takes 

Someone said “the history of any profes 
sion is written in the lives of the men who 


works both ways, for 
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create it.” Any one of you can name men 
who helped make history for the electrical 
engineering profession whether you know 
them, have known them, or know of them 
only through their record of achievements. 
I have the greatest respect and admiration 
for everyone of them, some of whom it has 
been my privilege to know personally. The 
nature and scope of accomplishments and 
contributions to the art by any one person 
varies but, nevertheless, he does his part in 
writing the historical record of the profes- 
sion. 


“The Second Mile” 


Among those whom I have been privi- 
leged to know personally and one who is re 
membered affectionaly and with admiration 
by all is AIRE Past-President W. E. Wick- 
enden. Those who did know him will agree 
that Dr. Wickenden fluently and 
spoke fluently with force and meaning. He 
was devoted to everything that claimed his 


wrote 


time and interest. If you have never read 
his address “The Second Mile” Ll commend 
it without hesitation to your reading. For 
those who may be unfamiliar with it, per 
mit me to offer a few lines. He opens with 
the familiar “Whosoever shall 
compel thee to go one mile—go with him 


quotation 
twain Then he goes on to say, and I 


quote 


“IT am not sure that I should dare 
to choose this as a text for a talk to 
engineers, such is the present state of 
our biblical illiteracy 
will recognize it from the Sermon on 
the Mount as a counsel of perfection, 
good advice in the form of a paradox 
which emphasizes a profound truth 


However you 


by an apparent denial of common 


sense.” 


But “A text is like a gate, it has two 
uses; you can either swing on it, or you 
can open it and pass through, Let us pass 
on through.” 

Continuing, he says 


“Every calling has its mile of com- 
pulsion, its daily round of tasks and 
duties, its standard of honest crafts 
manship, its code of man-to-man re 
lations, which one must cover if he 
Beyond that lies the 
mile of voluntary effort, where men 
strive for excellence, give unrequited 
service to the common 


is to survive 


good, and 
seek to invest their work with a wide 
and enduring significance. It is only 
in this second mile that a calling may 
attain to the dignity and the distinc- 
tion of a profession.” 


Dr. Wickenden goes on to point out that 
engineers need to develop a_ professional 
consciousness, “Many men,” says he, 
call themselves engineers and who have 
themselves competent in accepted 
technical practices, have not attained a real 
professional stature.” 

Personally, I doubt if an occasionally 
quiet moment devoted to self analysis or to 
self appraisal, or to a careful systematic at- 
tempt to understand and evaluate ones own 
progress ever has had adverse influences. If 
the individual is honest with himself he 
will conclude that either he is still on his 
first mile or that he is moving into and may 


“who 


proved 


ELECTRICAL ENGINEERING 











be progressing satisfactorily on his second 
mile. 

As time goes on, the duties of the success- 
ful engineer are bound to change, either 
slowly or rapidly. Sometimes new assign- 
ments are not too closely related to pre- 
vious ones either in kind or geographic lo- 
cation. Generally, they bear heavier respon- 
sibilities to his employer, to his employer's 
customers, and to the community. He prob 
ably has been recognized not only as an 
engineer, but also as an upright citizen 
with concern over social attitudes and pub- 
lic policies. Most likely he has shown an 
awareness that science and research are 
essential to the continued existence of his 
company’s business and that they are inter- 
woven with the cultural forces of education, 
religion, Government, industrial relations, 
politics, and communications. Furthermore, 
it is highly probable that he is being care 
ful not to overlook moral, ethical, and 
spiritual values. Surely he is the one who 
can be said to be traveling his second mile, 


Society Depends on Engineers 


Never before in all history has society 
become more conscious of its dependence 
upon scientists and engineers. Industry de 
pends upon them for a steady stream of 
new and diversified products so that busi 
ness continues to be both the main spring 
and the balance wheel of our economy. 
Society depends upon engineers for na- 
tional survival through their ingenuity to 
develop, produce, and deliver instruments 
of destruction if need be. Engineers thus 
have become a commodity in short supply 


BPESECCC MEO SECC ELITES 


in some areas. Perhaps it can be stated 


quite fairly that they have become the 
aristocracy of necessity. But let us not 
allow ourselves to be disillusioned by this 
sudden dependency. 

Most, if not all, of the experiences that 
broaden and enrich our lives come to us 
after college years. True education always 
will remain an_ individual 
Floating along with life, 
assimilate only ordinary 
stances is like a 


achievement. 
being content to 
everyday circum 
piece of wood floating 
along with the current, going only where 
the current takes it, or depositing it in a 
slough. Self-direction, although sometimes 
difficult, is creative and can lead to cher 
ished rewards. 

The skills and the 
gineer touch all 


ability of the en 
human existence more 
closely with passing year. As a re 
sult, the scale of our constantly 
shrinking and the pattern of our lives is 
being reshaped for living. By the 
very nature of his training, the engineer 
is expected to think clearly and vigor 
ously, and to approach his assignments 
with a disciplined mind. We realize that 
an extremely high degree of specialization 
is essential in 


each 
lives is 


better 


However, this 
same rigorous type of training on the part 
of the engineer also can be a _ precious 
asset to society if there is a disposition to 
take an affairs 
with a willingness to weigh evidence dis 
passionately, free from fears and preju 
dices. This type of interdependence can 
lead to the development of successful pro 
fessional citizenship as well as 
professional engineering. 


some areas 


active interest in civic 


successful 


Board of Directors Meeting Held 
April 5, 1957 


Held in Jackson, Miss., 


THE BOARD OF DIRECTORS met at the 


Heidelberg Hotel in Jackson, Miss., on 
April 5, 1957, during the Southern District 
No. 4) Meeting. Twenty-three Board Mem- 
bers and five Department Chairmen were 
present 


Budget 


Ihe budget for the fiscal year 1957-58 was 
approved. The anticipated income is $1,824, 
600; less than half of which will come from 
dues and fees of all kinds paid by members 


of all grades. 


Treasurer's Report 


Ihe Treasurer's report showed a balance 
in the General Fund as of February 28, 1957 
of $252,579.52 compared with $321,922.30 at 
the same time last year. The total Section 
appropriation was paid in October of this 
fiscal year. Last year, only half had 
paid March 1. This 
about $40,000 of the difference. 


been 


before accounts for 


Annual Meeting 


The Board approved and recommended 
favorable action by the membership, at the 
Annual Meeting on June 24, 1957, in Mon 


treal, Que., Canada, on amendments to the 
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New York State Certificate of Incorporation 
intended to clarify the statement of the In 
stitute’s purposes, and to raise the limit on 
the maximum number of members of the 
Board of Directors. The revised statement 
of purpose is to delete certain terms, the 
connotation of which has changed in com 
mon usage since the original drafting of the 
certificate in 1896. Anticipated further in 


crease in the number of 


Districts requires 
the raising of the permissible number of 
members of the Board. The resolutions to 
be voted on at the Annual Meeting are 
printed in this issue of Electrical Engineer 
ng on page 528. 


Division of District No. 4 


The Southern District (No. 4) announced 
that its Executive Committee had voted on 
April 2, 1957, to divide into two Districts of 
very nearly equal size. Five Atlantic Sea 
board States will constitute one District and 
the five states composing the western half of 
District No. 4 will be the other. A commit 
tee has been appointed to draw up a de 
tailed plan for approval at the District No 
t Executive Committee Meeting in the fall 
of 1957. The division 
Board of 
August I, 


if approved by the 
Directors, is to become effective 
1958 
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Intersociety Relations 


Approval was voted of a policy on “Inter 
society relations’ which had 
consideration since the Board . Meeting in 
San Francisco, Calif., in June of 1956. The 
AIEE position is stated in President Coover's 
letter to the members of AIFF, in this is 
sue of Electrical Engineering on page 516 


been under 


United Engineering Center 


The Board heard a report on the progress 
of the new United Engineering 
from W. J]. Barrett, president of United En 
gineering Trustees 


Center 


The use of the present 
site on 39th Street has been found imprac 
tical 
ance 


A new site is being sought in accord 
with the Task 
proved by the Five 
fund is to be raised by appeals to industry 
and to the members of the Five Societies 
The Board of Directors of ALEF 
proval of a proposed solicitation of the 


Committee plan ap 


Societies. A building 


voted ap 


Institute members for contributions to the 
United Engineering Center Building Fund. 


New Members and Transfers 


Fight members were elected to the grade 
of Fellow with 
biographical sketches will appear in an early 
Other addi 
tions to the membership, since the January 
meeting of the Board, were: 122 Members 
102 Associate \ffiliates, 541 
Student Associates, and 44 Student Athliates. 


Announcement individual 


issue of Electrical Engineering 


Members, 77 


Kettering Award 


Approval was given by formal vote to the 
“Rules of Award” of the Charles Franklirf 
Kettering Award which is jointly sponsored 


by AIEEE, American Society of Mechanical 
Engineers, American Society of Civil Engi 
neers, American Institute of Mining, Metal 


lurgical and Petroleum Engineers, American 
Institute of Chemical Engineers, and Society 


of Automotive Engineers 






Appointments 


made 
or approved by the Board at this meeting 


he following appointments were 


C. H. Linder to be a Director 
1957, to July 31, 1958, to fill 
term to be vacated by the present nominee 
for Treasurer, L. F. Hickernell; BE. W. Eng 
strom to a Hoover 
Medal effective May 1, 1997 
R. D. Maxson to a two-year 
Washington Award Commission; the folloy 
ing to be Tellers for the 1957 election: D. ¢ 
Aker, W. H. Bliss, C. R 
Davis (chairman), E. W. DuBois, H. M 
Evans, W. W. Holloway, W. A. Ock, J. A. 
Reifenberger and H. A. Schumacher 


August | 


itt unexpired 


six-year term on the 
Committee 


term on the 


Boytano, Nicholas 


Student Branches Committee 


It was voted to approve in principle the 
transfer of the Student Branches Committee 


CORRECTION: On page 392 of the May 
Electrical Engineering the first 
equation in col, 2 should read 


issue of 


G=|1l+GDH|" GDR 


Phe second equation in col. 2 should read: 


| P,P. | 
01 





from the Professional Development and 
Kecognition Department to the Administra 
tion Department—Bylaw changes to be 
formally presented at the June Board Meet 
ing. The reassignment of certain Repre 
sentatives to other bodies will be studied by 
the Institute’s Planning and Co-ordination 
Committe 


Institute Meetings 


The following General and District Meet 
ing dates were Fechnical 
Operations Department: 1960 Pacific Gen 
eral Meeting, San Diego, Calil., second week 
of August likely; 1961 Pacific General Meet 
ing, Salt Lake City, Utah, August 23, 24, 25 
1962 Summer Meeting, 


reported by the 


General Denver, 


Colo., third week in June; 1962 Fall General 
Mecting, Chicago, IIL, no date set. 


Board Meetings 


The Board Meeting scheduled for Pasco, 
Wash., as a part of the 1957 Pacific General 
Meeting August 28-30, was cancelled. The 
Planning and Co-ordination Committee was 
asked te recommend a new pattern of Board 
meetings consistent with the Board’s func 
tion in the new departmental form of orga 
nization. Greater use of the Executive Com 
mittee is anticipated 

The next meeting of the Board of Di- 
rectors will be held in Montreal, Que., 
Canada, during the 1957 Summer General 
Meeting on Friday, June 28, 


Jackson, Miss. Welcomes Engineers 


Attending Southern District Meeting 


JACKSON, capital of Mississippi, extended 
a warm welcome to the 528 engineers, en 
gineers’ wives, and students attending the 
Southern District Meeting of the AIEE held 
April %-5, 1957, at the Heidelberg Hotel 
All of the states in the District—Kentucky 
Fennessee, North Carolina, Mississippi, Ala 
bama, Georgia, South Carolina, Louisiana, 
Virginia, and Florida—were well represented 


at the meeting 


General Session 


R. D 


phone an 


Yarbrough of Southern Bell Tele 
Felegraph Company chaired the 
general session on Wednesday morning. In 
extemporaneous speeches of welcome fla 
vored with southern folk humor, the Hon 
Alien Thompson, mayor of Jackson, and the 
Hon, J. P, Coleman, governor of the State 
of Mississippi, quickly dispelled the strange 


ness characteristic of opening day general 
SESSIONS 

J. O. Emmerich, editor of the Enterprise 
Journal, McComb, Miss., delivered the main 
speech. His theme was the technical gaunt 
let flung down by the USSR to the West, 
drawing on his experiences during a recent 
visit to that country. The Soviets single 
mindedly are concentrating on the produc 
tion of engineering cadres, realizing the vast 
importance of technological manpower in 
the cold war. He stressed the solicitude of 
the Soviet Government for its elementary 
school students who concentrate with grim 
diligence on their studies. Everything is 
done in long-range perspective, he empha 
sized, pointing to the huge area planted to 
corm last year, an area equal to the states 
of Mississippi and Louisiana combined. He 
warned the United States may find itself 


L. W. COTTEN, stu- 
dent at North Caro- 
lina State College, 
won first prize in 
the Southern District 
Meeting Student Pa- 
per Contest for his 
paper “The  Link- 
Circvit Computer.” 
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in the position of Great Britain who, de- 
spite Churchill's statement he “was not 
appointed the King’s Minister to preside 
over the liquidation of the British Empire,” 
sees her empire slowly melting away due 
to inexorable forces she cannot stay. The 
effect of his remarks was more disquieting 
than the seasonal tornadoes that 
within 30 miles of Jackson. 


passed 


Luncheon 


At the luncheon which followed the gen- 
eral session, M. 8. Coover, president of the 
AIEE, reviewed the reasons for the steady 
growth of the organization, emphasizing the 
sensitivity of the AIEE to the needs of its 
member engineers and the engineering pro 
fession in general. His speech is printed in 
Electrical Engineering, May 1957, p. 422. 


Inspection Trips 

There were a variety of interesting inspec 
tion trips that included visits to the Vickers 
Plant of the Century Mfg. Co., the Southern 
Bell Telephone Building, the Rex Brown 
Steam Electric Station, the Mississippi Prod 
ucts Corp., and the Armstrong Cork Co, For 
the ladies, there was a bridge and canasta 
luncheon, a coffee hour each morning, and 
a tour of historic Natchez to visit the man 
sions and gardens of the ante bellum era. 


Student Paper Contest 

Over 50 papers were read at the technical 
sessions. The technical sessions were en- 
livened by the District Student Papers Con- 
test in which more than 200 students took 
part either as participants or spectators. The 
three student winners, who received their 
prizes at the Supper-Dance held Thursday 
evening, were: L. W. Cotton of North Caro- 
lina State College, whose paper, “The Link 
Circuit Computer,” received first prize con- 
sisting of an all-expense trip to the Summer 
General Meeting in Montreal, Que., Canada 
plus $25 cash award as well as an engraved 
certificate; J. W. Vaughan, Jr., of Duke Uni- 
versity, who won the second prize; and R. A. 
English, of Georgia Institute of Technology, 
who won the third prize. Second and third 
prize winning students received a $25 cash 
award and an engraved certificate each, 


Technical Sessions 


Communications. The first technical ses 
sion of the District Meeting featured a 
paper on “The Application of Negative Im 
pedance Repeaters on Long Rural Tele 
phone Lines,” by H. T. Uthlaut, Jr., South 
ern Bell Telephone & Telegraph Company. 
With present-day expansion of telephone 
service into the rural areas at peak levels, 
transmission problems have arisen largely 
because of the inadequacy of the open wire 
circuits in present use. The present large 
demand, the author points out, dictates the 
use of cable facilities and requires the loops 
to extend to lengths unprecedented in 
normal exchange service. It is not unusual 
in present engineering of rural telephone 
service to encounter conductor loops well in 
100,000 feet 
telephone central office. When, as is so often 


excess of from the serving 
the demand is too small to establish 


a new central office economically and too 


the case, 


great to allow open wire to be used, cable 
plant, with its resultant high attenuation, 
must be proposed 


F. E. Bates discussed “The Short Haul 
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MEETING 


AIEE Southern 


Courtesy J. G. James 


STUDENTS REGISTER (top picture) for the AIEE Southern District Meeting 
held April 3-5, 1957, in Jackson, Miss. Below, left: At the coffee bar 
of the Heidelberg Hotel, are (left to right) T. R. Brock, chairman, inspec- 
tion trips; C. A. Rogillio, treasurer; F. D. Joffrion, co-chairman, Student 
Committee; J. M. Hemphill, hotel arrangements; and R. E. Briggs, chair- 
man, registration. Below, right: At the speakers table during the gen- 


Pelephone Carrier for Rural Service” as the 
logical answer to extension of telephone 
service to the rural areas of the United 
States. Although carriers used with land 
wire circuits are far from new, economics 
have dictated a different approach to the 
same idea. The author presented a typical 
telephone carrier with new Innovations nec 
essary for a solution of service problems for 
sparsely settled areas 

Computers. Under this general theme 
principles of both analog and digital com 
puters, and their applications and relation 
ship to each other were discussed in four 


papers, the last of which was a panel d 


1s 
cussion by all the authors that drew lively 
participation from the audience 

H. A. Owen, Jr., Duke University, covered 
the Principles of Analog Computers” il 
lustrating his talk with a laboratory model 
B. W. Richardson, Western Electric Com 
pany spoke on An Application of Digital 
Fechniques to Data Processing,” and FE. H 
Fompkins, Jr., North Carolina State College 
discussed An Analog Application The 
Computation of Rocket Flight emphasis 
ing the complex nature of the problems 
handled by the computer, V. 8. Carson, also 
of North Carolina State, covered “Principle 
of Digital Computers He described the 
digital computer as a glorified abacus, ma 
nipulating discrete bits of information. by 


true arithmetic methods and providing an 
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swers in the form of 


also remembers numbers and the 


Courte Hiatt 


eral session, are (left to right) Rev. W. F. Crouch, Jackson, Miss.; Hon 
Allen Thompson, mayor of Jackson; Hon. J. P. Coleman, governor of the 
State of Mississippi; R. D. Yarbrough, general chairman; J. O. Emmerich, 
editor, Enterprise Journal, McComb, Miss.; M. S$. Coover, President AIEE; 
and Prof. W. J. Miller, vice-president, AIEE District No. 4. Mr. Emmerich 
delivered the main address during the general session 


digits The computer 


ries” or data-storage clements are 


components that set final limits on the pre 


cision of the answers 


Transformers. H ] 


tric Company, in his 


Mason, General Elec 
paper “Progress 


Power Transformer Development 


some of the major 


power transformers 


knowledge of gas evolution 


of audible noise reduction, a discussion 


new 
Included 


tion on reduction insulation 


the use of computers in design 


of high-voltage load-tap-changing 


ment, and a description of new gas-insulated 


transtormers 


W I Sackett’s paper dealt 


“Effect of Manutacturing 


clectric Strength of Transtormer 


of papers and wire insulations, us 


test samples and test 


models of transtormer 


sample 


coils both 


and 60-cycle breakdown data were 


ellects of drying immishing, and impreenat 


ing we s \ lest result 


imple ‘ poor 


ults on model coils 
generally beneficial 


twisted pat samples 


mental to the electri 


coil 


Institute 


correlation 
Varnis! 
on paper 


vas found to 


strenegt! 


Activities 


developments in 
was 
levels 


a novel method 


i ie 


Processes 
Materials 


Data was presented on the electrical strength 


itnipere ; 


Chemical Industry I he problem of in 
hibiting corrosion of any bared metal struc 
ture through the application of cathode 
protection” was discussed in papers by H 
FE. James, Mississippi Valley Gas Company 
and O J. Streever Newport News SI ip 
building and Dry Dock Co. Mr. Jame 
dealt with the reneral aspect ot the 
design and installation of impresses 
rent ground beds in the light of 
perience of the Mississippi Valley G 
pany. He pointed out that there 
five considerations in locating a 
ground bed: soil resistance position 
respect to pipe to be protected, position 
with respect to other underground metallic 
structures, availability of electric power, and 
protection trom road or other t pe construc 
tion. The use of ground beds between 200 
and 400 teet deep is becoming more com 
mon, and the installation of one of them j 
planned in the near future 

0 | Streever discussed cathodi protec 
tion as apphed to cellular t pe tibmergible 
ships ivy bulkheads 

Power Generation. W. B. Wilson of the 
General Electric Compan cliscussed the ver 
atilit ot the mas turbine i his paper 
Kilowatts and Horsepo er The Cas Tus 
bine Does More In addition kilowatt 
j 


ine horsepower! steam hight preheated 


combustion air, hot gas for iious proce 
] 


or power used and compressed air are some 





Courtesy T. G. James 


ON A TOUR of the television center of the Southern Bell Telephone Company held during the 


Southern District Meeting were 


(left to right) James Lancaster and Robert Baker, students at 


Tennessee Polytechnic Institute; C. L. Westling, American Telephone & Telegraph Company, Jack- 
son, Miss.; and Glenn Russell, Tennessee Polytechnic Institute student. 


ol the additional outputs that the gas tur 
bine can provide, The author provides ex 
amples to suggest ways the gas turbine can 
be utilized to reduce the cost of power and 
steam, Though some of the applications sug 
gested are applicable in utility plants, this 
paper is devoted primarily to industrial and 
proc applications 
Other papers presented at this afternoon 
cession were The Need tor and Proposed 
tse of an Analog Computer in Steam Power 
Stations by I W Shipley 


Power and Light Company and UL tiliza 


Mississippi 
tion of Engineering 
Reactor Design I S. Day Ji 
blectric 


Manpower in Large 
General 


( OMmpany 


EMC. and SM(¢ 


Activities Planned for 


Announce 


1957 


The areas ol activity of the Engineering 
Manpower Commission (EMC) of Engineers 
Joint Council and the Scientity 


Commission (SMC) tor 19597 will be 


Manpowe 1 


1. To promote better utilization of engi 
neecriny ana coontit Hmnanpowel through 
co-operation with industry and Govern 
itl anne dunete 


ment Thi promotion of 


the use of technical tostitute graduates 
md other upporting personnel in sup 
plementin the ork of graduate engi 
neers 

lo cle velop accurate 


md demand tor engineering and scien 


tatistics of supply 


tific manpower 

lo provide i clearinghouse of tntorma 
tion for, and a channel of communica 
tions between the profession rnclusts 
Government, and others on engineering 
ind scientific manpower 

Fo promote more widespread knowled 
ol the accomplishments of the eng 
ing and screntific professions 
Ilo assist the esponsible Government 


executive agence in plans tor ce clop 


ment and administration of sound legis 
lation affecting the education and utili 
vation ot engineers and scientists 

fo assist industry and engineering col 
liaison with 


leges, in close Engineers’ 


Council for Professional Development 
(EKCPD) and American Society for Engi 
neering Education (ASEE), in’ programs 
to improve and enlarge the teaching and 
physical facilities of engineering schools 
with the objective of elevating standards 
ol quality among a growing chyginecring 
student body 

In discharging these broad responsibili 
tic EMC and SMC will maintain close 
contact with the principle areas of knowl 
edge, interest, and action on this subject in 
Government, industry, and other private 
institutions and agencies 


EMC and SM¢ 


a) Correlate activities with other organ 


more specifically will 


vations having similar objectives 

bh) Continue the joint publication of the 
EFMC-SMC Newsletter 

¢) Develop concepts of engineering and 
screntil manpower development alloca 
tion, and utilization tor incorporation imto 
military manpower and other preparedness 
programs to insure the optimum use of this 
vital resource in the national health, safety 
and interest 


a Make 


engineers and scientists in industry, educa 


mmnual studies of demand for 


tion, and Government activities 
( Assist in developing realistic concept 
utilization of scien 


regarding the proper 


if and engineering manpowe 
{) Continue programs in support of high 
cirence education, In this area, EM¢ 
and SMC w 1) support the local activi 
ties of the FCPD ‘) work toward improved 


school 


high school curricula in science and mathe 


matics co-operate ino efforts to recruit 


ilified high school science and mathe 


matics teachers, and (4) encourage such of 


ganizations as the Future Scientists of 


America Foundation 
Public 


relations activities of EMC and 
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SMC will be continued to supplement all 
of these steps. The over-all public relations 
program will continue to emphasize the 
importance of engineers and scientists to 
the national economy and to the defense 
mobilization effort and the need in mass 
media advertising and similar activities to 
depict the engineer and scientist in a realis 


tic and appropriate manner 





EMC-SMC Joint Summary Budget—1957 


New York & Washington 

Office Operations $ 8,100 
Newsletter 7,000 
Travel 4,800 
Salaries & Incidental 

Personnel Expenses 54,600 
Consultants & Legal Counsel 10,400 
Sponsored Mectings 1,500 
Surveys $,000 
Printing 5,000 
Services 4,200 


LorTat $95,600 





“Computers In Control” 
Will Be Theme of Symposium 


The Feedback Control Systems Committee 
of the AIEE is planning a symposium on 
the theme “Computers in Control,” to be 
held at the Chalfonte-Haddon Hall Hotel 
in Atlantic City, N. J., October 16-18, 1957. 
Computers will be considered both as util 
ived as active elements of control systems 
(for example, computers operated in real 
time and used as the controller element) 
and as operated in the design of control 
systems. Both analog and digital computers 
will be considered, and specific components 
and detailed design techniques for the 
various elements of the computer will be 
included insofar as the topics are unique 
or particularly appropriate to problems in 
feedback control 

The contributions for consideration for 
inclusion in the program should be sent 
Feedback 


Committee or to J. G 


either to the Control Systems 
Pruxal, Polytechnic 
Institute of Brooklyn, 99 Livingston Street, 


Brooklyn, N. ¥ 


Membership To Vote on Changes 


in the Certificate of Incorporation 


The Board of Directors, at its meeting of 
April 5, 1957 in Jackson Miss 


recommend to the membership favorable 


voted to 
action on the following resolutions which 
are to he proposed at the Annual Meeting 
on the first day of the Summer General 
Meeting. in Montreal, Oue 
24, 1957 ; 


On advice of Legal Counsel, the 


Canada, June 


Board 
decided that the phrase and the welfare 
of those employed in these industries by 
means of meetings for social intercourse 
does not, in the current usage of the terms 
correctly express the purposes of the Insti 
tute. Hence, the amendment of the second 
articl 

The recent establishment of one new Dis 
trict, and the contemplation of one or two 


more in the near future, requires that the 
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limits on the number of members of the 
Board of Directors be stated more flexibly 
This is the reason for the amendment of 
the filth article 

Ihe resolutions, as they will be voted on, 


read as follows 


RESOLVED that Article SECOND of the 


Certificate ot Incorporation, which now 
reads as follows 
‘SECOND 


which the corporation is to be formed 


The particular objects for 


are to promote the Arts and Sciences 
connected with the production and uti 
lization of electricity and the wellare of 
those employed in these industries; by 
means of meetings for social intercourse, 
and reading and discussion of profes 
sional papers, and the circulation by 
means Of publications among its mem 
bers and associates of the information 


thus obtained 


be amended to read as follows 


SECOND: The particular objects for 
which the corporation is to be formed 
are to promote the Arts and Sciences 
connected with the production and ut 
lization of electricity by means of meet 
ings and reading and discussion of pro 
fessional papers and the circulation by 
means of publications imong its mem 
bers and associates of the information 


thus obtained 


And it is further 


RESOLVED that Article FIFTH 
amended, which now reads 
FIFTH: The number of its directors 


shall be twenty six °6 
be further amended to read as follows 


FIFTH: The number of its 


shall be not le than twenty (20) nor 


directors 
more than forty 10) 


And it is further 


RESOLVED that the officers of this corpo 


ration are authorized and empowered and 


directed to do or cause to be done all things 
deemed by them and counsel necessary 


advisable or proper and 


for said othcers 
execute any and all documents nece I 


carry into effect the foregoing 


The Constitution of the Institute provides 
(C67) as tolloy 


‘Every Felloy Member or Associate 
Member entitled to vote at any meeting 
may so vote by proxy, signed and 
filed with the Secretary before the meet 
ing at which it is to be voted 


Session on Extra High Voltage 
Highlight of Power Conference 


One of the 
American Power Conference 
Chicago, Ill 
Voltavye Systems, under the 
of Dr. Philip Sporn 
were two distinguished 
F. J. Lane 
mission, Central Electricity Authority, Lon 
Jancke, chief 
engineer in charge of research and develop 


outstanding event 

March 2 
was the session on Extra 
chairmanship 
Among the peakers 
ruests from abroad 


deputy chiet engineer, trans 


don, England, and Gunnar 


June 1957 


South Texas Section Honors Fellow 


V. H. BRAUNIG (second from right), recently transferred to the grade of Fellow in the AIEE, re 
ceives his Fellow diploma from Jack Sheehan (second from left), member of the South Texas 
Section. R. M. Jolly (left) is chairman of the Section. E. H. Howell (right), commercial vice-presi 
dent, General Electric Company, Dallas, Tex., was principal speaker at the Section meeting dur 
ing which the presentation took place. Mr. Howell's topic was “‘A Look Ahead." 





ment, Swedish State Power Board, Stock 
holm, Sweden, F. M. Cahen deputy 


Fortescue Fellowship 


: director Awarded to Sigmund Scala 


E.lectricit le bkrance Paris 


ol researcl 


brance unable deliver | Phe Charles LeGeyt Fortescue Fellowship 


personally Committee of the Institute ha iwarded a 


[he conterence 


sponsored 1) \IEI ma lello hip tor graduate ul ctrical 


aurin the 


other national chngimecring OcIeCLiCs i el chyeimecerin 
as by a number of universities, was attended to Sigmund Seala. | 


by some 3,500 engineers North Carolina State Colle 


THE SPEAKERS and officers of the session on Extra High Voltage Systems held during the Ameri- 
can Power Conference were: (left to right) E. T. B. Gross, Chicago, Ill., chairman of the Electrical 
Program Committee, American Power Conference; F. A. Lane, American Gas & Electric Service 
Corporation, New York, N. Y.; F. J. Lane, Central Electricity Authority, London, England; Philip 
Sporn, New York, N. Y., chairman of the session; Gunnar Jancke, Swedish State Power Board, 
Stockholm, Sweden; and E. C. Starr, Bonneville Power Administration, Portland, Oreg 
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of Illinois, in the electrical engineering 
curriculum, first, in the Chicago, IL., Under 
graduate Division, and later in Urbana, Ill. 
Mr. Scala became a naturalized citizen in 
June 1954. He is due to graduate from the 
University of Illinois in August 1957 
Ihe fellowship was established in 1939 
by the Westinghouse Electric and Manufac 
turing Company (now Westinghouse Elec 
tric Corporation) as a memorial to Charles 
LeGeyt Fortescue for his contributions to 
the clectric power industry 
Dr. Fortescue, who was graduated from 
Queens University, Kingston, Ont., Canada, 
as the university's first electrical engineer in 
Sigmund Scala 1898, received 185 patents on electrical 
mventions during his 38 year career with 
Westinghouse, 
ol the committee administering the award 
lor the Institute 
Mr. Scala was born in Parnopol Poland . i : a ’ 
on Merde SO, 1008. During the war, be and Engineering Societies Form 
his family were deported to labor camps North American Control Committee 
in’ Germany Altes being liberated § by 


nited States troops, he resumed his schoo! 
Major engineering societies of the United 


States, with a total membership of 200,000 
have formed a five-man “North American 


ing in Polish high schools, organized in 
Displaced Persons’ Camps in Germany, He 


graduated from higl chool i une 1948 
—- , ~ * e% 1 J Control Committec The American Society 


ol Mechanical Engineers, AIEEE, Institute 
olf Radio Engineers, Instrument Society of 


bor one year tollowing graduation he 
orked as an interpreter with the Inter 
national Refugee Organization in the t S 
Jone of German In September 1949, he 


America, and the American Institute of 


Chemical Engineers have selected Prof. Ru 


came to the United States under the Dis fur Oldenburger of Purdue University, 


placed Person Immigration Act. Here, he H. I Chestnut of General Electric Com 


ittended evening school course othe Uh pany, Dr. John Lozier of Bell Telephone 
18 Institute of Lechnology, working dut Laboratories. D1 Robert Jeffries of Day 


the day trom Incorporated, and Dr. Joel Hougen 


In January 1952, Mr. Scala was inducted of Monsanto Chemical Corporation as 
into the [ S. Marine Corp I herve he their respective delegates to the committee 
graduated from the Naval Electronics Ma Prot. Oldenburger is serving as chairman 


teridl School, at Treasure Island, San Fran In addition to the five delegates who form 


cisco, Calif., and the U.S.M.C, Radio Repair the committes these societies have ap 


men School in San Diewo, Calif. He rose pointed one alternate each, W. E. Vannah 
io the rank of stafl-sergeant, His service in of McGraw-Hill Publishing Company, Ger 
cluded four months overseas duty, In Jan hart Heumann of General Electric Com 
uary 1954, he was released to inactive duty pany, Fk. M. Grabbe of Ramo-Wooldridge 


ind immediately enrolled at the University Corporation, John Johnston, Jr. of BE. L 


AMERICAN 
PNSTIMU TI 


ELECTRIC \l 
"ALEKS 


Photo by P. Lowell 


J. H. FOOTE (second from right), vice-president of AIEE District No. 5, presents certificate to 
Victor Sovick (center), past chairman of the Arrowhead Section, as J. E. Abramson (left), Section 
vice-chairman; Lee Day (second from left), Section chairman; and Paul Bush (right), Section 


secretary, observe. 
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du Pont de Nemours Co. (Inc.), and Prof. N. 
H. Ceaglske of the University of Minnesota. 

The committee was formed to represent 
the American engineering societies in the 
organization of the International Control 
Federation. Participation in this federation 
has been pledged by the governments or 
technical societies of USSR, Czechoslovakia, 
Poland, France, Germany, Belgium, Fin 
land, Holland, Switzerland, Norway, Japan, 
ind the United States and other countries 
where there is professional automatic con 
trol activity. The decision to form such a 
federation was made at the international 
control meeting in Heidelberg, Germany, 
during September 1956, At the Heidelberg 
meeting A. M. Letov of the Soviet Union, 
V. Broida of France, O. Grebe of Germany, 
l. S. Nowacki of Poland, D. B. Welbourne 
of Great Britain, and R, Oldenburger of 
the United States were elected to the Inte 
national Provisional Control Committee to 
make arrangements for the formation of 
the International Federation and to pro 
mote the idea of this federation. This fed 
eration will organize international control 
congresses and promote the exchange of 
information on automatic control between 
the countries of the world 

International control congresses were 
held in 1950 at Cranfield, England, and in 
1953 at New York, N. ¥ under the aus 
pices of the ASMI The 1956 meeting at 
Heidelberg, Germany, under the sponsor 
ship of the German electrical and mechan 
cal engineering societies was the latest in 
ternational control conference, Over 1,000 
persons attended the Heidelberg meeting 
The decision to form an International Fed 
eration was made by control specialists 
from Germany, the United States, Great 
Britain, USSR, Austria, Yogoslavia, Nether 
lands, Norway, Denmark, Poland, Italy, Is 
racl selgium, France, Sweden, Cvechoslo 
vakia, Japan, and Switzerland 

The importance of automatic control to 
day is emphasized by the fact that the So 
viets graduate 5,000 control engineers a 
vear, the United States only a few hundred 
Nevertheless there are over $0,000 engineers 
in the control field in the United States 

The North American Control Committee 
will co-ordinate the international effort of 
the control activities of the American so 
cieties. This committee, corresponding com 
mittees in other countries, and the Interna 
tional Federation should greatly advance 
the science and application of automatic 


control 


Arrowhead Section Visited by 
AIEE Vice-President J. H. Foote 


J. H. Foote, vice-president, ATEE District 
No. 5, visited the Arrowhead Section in Du 
luth, Minn., on Friday and Saturday, March 
8-9, 1957. During his visit, he was guest at a 
noon lucheon and Executive Committee 
meeting of the Section. In the evening, he 
attended the regular meeting at which time 
he presented Victor Sovick, of Oliver Min 
ing Company, Duluth, with a certificate for 
his services as Section chairman for the year 
1955-1956 

Mr. Foote is a resident of Jackson, Mich 
and represents the Great Lakes District of 
the AIEI 


The Arrowhead Section, 10 years old, has 
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112 local members and 84 Institute mem 


bers and represents northern Minnesota 


and northern Wisconsin, The membership 
represents nearly all of the industries in the 
area including iron mining, railroads, power 
company, paper mills, manufacturing, con 


sulting engineers, and others. 


AIEE Connecticut Section 
Tours Atomic Submarine Works 


Phe 298th General Meeting of the Con 
necticut Section of AIEE on March 5, 1957, 
provided an opportunity for over 150 mem 
bers to tour the Electric Boat Division of 
General Dynamics Corp. in Groton, Conn 
The tour of the boat works, well known as 
the builder of the only two nuclear powered 
ships in the world, the submarines U.S.S 
Nautilus and U.S.S. Seawolf 
pm. and = included = the 


began at % 
shipyards with 
atomic submarines under construction, the 
research and development laboratories, and 
the submarine library and museum 

The Commander, Submarine Force, U.S 
Atlantic Fleet made arrangements for the 
group to go aboard an operating submarine 
of the fleet, the U.S.S. Darter, 
only days before, returned from the Carib 


which had 


bean waters having been on its initial 
“shakedown” cruise This new nonatomic 
submarine had been completed by Electric 
Board Division and accepted by the U.S 
Navy in January 1957. 

E. R. Eberle, Jr., 
the boat 


test superintendent of 
works was the speaker at the 
dinner-meeting which followed. His subject 
was “Submarine Progress Leading to Pres 
ent Atomic Submarine Building Program.” 
Mr. Eberle entered the navy in 1941, after 
graduating from Cornell University in 1936, 
and was graduated from the Submarine 
School, New London, Conn., in 194%. Dur 
ing his six-year naval career as a Com 
mander, U.S.N., he 
marine U.S.S 


tinguished record including many decora 


commanded the sub 


Cavalla and earned a dis 


tions, among them two Bronze Stars and 


the Submarine Combat Pin with three 
Stars. His record included six war patrols 


with the Cavalla 


B. P. Baker Receives 
Patent Award for $5,000 


A Westinghouse Electric Corporation en 
gineer—believed to be the company’s most 


prolific active inventor—recently received 


another patent award for $5,000 
B. P. Baker F '48) 


with the company s power circuit’ breaker 


advisory engineer 
department, received the check from the 
company in a special surprise presentation 
ceremony held at the East Pittsburgh, Pa., 
plant. The award brings his total return 
from invention and patent awards to more 
than $18,000 

At the same time, Mr juker was pre 
sented a bound volume containing copies 
of his first 100 patents 

Dy ] \ Hutcheson 
charge of engineering, presented the $5,000 
check and pointed out that Mr. Baker has 


contributed many ideas which have been 


vice-president in 
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AT THE HEAD TABLE during a dinner-meeting held as part of the 298th General Meeting of the 


Connecticut Section of AIEE, March 5, 1957, were: (left to right) E. R. Eberle, Jr., 


test superin- 


tendent of the Electric Boat Division and principal speaker; J. L. Randall, chairman of the meet- 
ing; W. A. Upham, chairman of the Connecticut Section; and D. C. Switzer, vice-chairman of the 


Connecticut Section. 


developments of great value and impor 
tance in the advancement of power circuit 
breakers 

The award was in recognition of funda 
mental patents covering developments in 
dead-tank high-voltage power circuit break 
ers that use compressed air to blast out elec 
tric ares. In the event of short circuits be 


cause of a lightning bolt or other fault 


breakers protect utility equipment and, if 
necessary, reroute current around the tault 
so that normal service can continue where 
possible 

Ii Hutcheson 


covered by these patents are 


observed that teature 


ilmost essen 


tial in vitchyard installation in larger 


cities. The significance of Mi tJaker's in 


ventive contributions has been recognized 





Georgia Section 


€-190 Fur dation n 


Activities 


T. J. ALLEN (right), AIEE Georgia Section chairman, and J. L. Bodeker (center), Section member, 
hear lecture by H. B. Buie, Lockheed Aircraft Corp, during recent display at Architects and En- 
gineers Institute. The Georgia Section now holds its monthly meetings in the Building Industry 
Center, which is a direct result of the efforts of the Architects and Engineers Institute, Inc., and 


many interested business and utilities who are 


locating permanent displays in the building 


Space has been provided in the center for future offices of the participating engineering societies, 


and it is hoped that the Georgia Section will soon be able to locate a permanent headquarters 


in the building. 
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not only by Westinghouse in previous 
wards but also by the electric utility in 
dustry which has purchased a substantial 
amount of equipment involving these in 
ventions 

In the history of Westinghouse, only 12 
other men have equalled or surpassed the 
Baker. 


\ll of these men are either retired, or have 
passed away. In all, Ms 


number of patents awarded to Mr 


Baker has sub 
mitted 148% patent disclosures. In addition 
to those patents included in the bound 
leather volume he received, he has 11 other 
ictive patent applications now pending 

A native of Winchester, Va., Mr. Baker 
attended Lebanon Valley College, near Har- 
risburg, Pa., and later received an additional 
science degree in clectrical engineering from 
the University of Virginia. Before joining 
Westinghouse, he spent four years at the 
University of Pittsburgh on a teaching fel 
lowship and was well on his way toward a 
doctorate, He joined the company in 1920 
worked at the research laboratories and in 
material and proces engineering betore 
moving to the power circuit breaker de 


partment in 1929 


AIEE Board Elects 
C:.. H. Linder as Director 


Ihe Board of Directors of the ATEEF has 
elected ©, H. Linder (F °57), vice-president 
General Electric Com 
pany, New York N.Y as 
Tristutuite 

Mi Linder 
term ot L. I 


ehrivinecering service 


i director of the 


i} complete the unexpired 


Hickernell (fF 


Anaconda 


C. H. Linder 


Hastings on Hud 


who will become treasurer of the 


Wire & Cable Company 
son, N y 
\IEE. Mr, Linder’s term of office begins 
August 1, 1957, and expires July 31, 1958 

Mr. Linder was born in Omega, Wis., 
January 18, 1903. He attended the Uni 
versity of ‘Texas where he received the B.S 
degree in E.E. in 1924 and the M.S. degree 
in EE. in 1927. He joined the General 
Electric Company as a student engineer on 
the company’s Test Course in 1924 

In 1950, he was made manager of engi 
necring and 
filiated 


ment of the company 


manufacturing tor the = af 
manufacturing companies depart 
He became general 
manager of the Major Appliance Division 
in 1951 and was elected a vice-president in 
195% 

Mr. Linder is a member of the American 
Society of Mechanical Engineers, American 
Society for Engineering Education, and the 
New York Society of Professional Engineers 


AT A LUNCHEON commemorating 50 years of association between the AIEE and the First Na- 
tional City Bank of New York were: (from left clockwise around the table) L. S. Brown, vice- 
president, First National City Bank; F. A. Norris, former AIEE office manager; G. B. Humphrey, Jr., 
assistant cashier, First National City Bank; W. H. Hassert, assistant trust officer, First National 
City Bank; Lb. F. Hickernell, nominee for AIEE treasurer; G. C. Scott, vice-president, First National 
City Bank; T. M. Linville, AIEE director; George Herrmann, AIEE office manager; 5S. J. Hill, as- 
sistant vice-president, First National City Bank; and N. S. Hibshman, AIEE secretary 


ne 
2 
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Membership in the American Institute of Elec- 
trical Engineers, including a subscription to this 
publication, is open to most electrical engi- 
neers. Complete information as to the member- 
ship grades, qualifications, and fees may be 
obtained from Mr. N. S. Hibshman, Secretary, 
33 West 39th Street, New York 18, N. Y. 





He has received two honorary degrees 
Institute in 
lech- 


from Worcester Polytechnic 
1955, and from Clarkson College of 


nology in 1956. 


W. L. Cisler Is Recipient 
of Washington Award for 1957 


Ihe 1957 Washington Award was pre 
sented to W. L. Cisler (F °47), president of 
The Detroit Edison Company, at a joint 
dinner meeting of the participating soci 
eties on Monday evening, April 22, at The 
Furniture Club of America, Chicago, Il 

G. L. Jackson, president of the Western 
Society of Engineers, presented the token of 
the award which was conferred: upon Mr 
Cisler “ for outstanding and untiring 
service to his country and mankind by 
making the world a better place to live 
through electric power.” Following the pre 
sentation, Mr. Cisler delivered an address 
entitled “The Electric Power Industry and 
the American Competitive Enterprise 
System.” 

Ihe award is made annually by the 
Washington Award Commission composed 
of nine representatives of the Western So 
ciety of Engineers and two each from the 
AIFF, American Society of Civil Engineers 
Metallurg 
ical, and Petroleum Engineers, and Amer 
Mechanical 

1956-57 


Award Commission was J. 1 


American Institute of Mining 
ican Society of Engineers 
Chairman of the Washington 


Rettaliata 


AIEE Associated for 50 Years 
with First National City Bank 


A luncheon was held recently which 
commemorated 50 years of association be 
tween the AIFE and the First National City 
Bank of New York. The first Institute de 
made at the bank in 1907 by I 
A. Norris who at the time was oflice man 


ger of ATEI 


posit was 


Those attending the luncheon included 
L.. F. Hickernell, nominee for the office of 
AIFF treasures N. S. Hibshman \IEE 
secretary and former treasurer; T. M. Lin 


ville, AIEE director; F. A. Norris 


othice Herrmann 


former 
manager; and George 
present office manager of the Institute. W 
J. Barrett 


nominee, was unable to be present at the 


AIEE treasurer and presidential 


luncheon 

Hosts to the Institute officers were the 
following officers of the First National City 
Bank of New York: L. § 
president; G. C. Scott 
Hill, assistant vice-president; W. H. Hassert 


Brown, vice 


vice-president; S. J. 


assistant trust officer; and G. B. Humphrey 


Jr., assistant cashier 
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EJC Is Described in 
“The Voice of the Engineer” 


Engineers Joint Council (EJC) has pre 
pared a circular entitled “The Voice of the 
Engineer” which contains answers to the 
questions What is EJC?, What does it do?, 
How does it do it? 

Included are short descriptions of the 
nature, origin, manner of functioning, and 
objectives of the organization which is a 
federation of professional societies whose 
memberships total a quarter of a million 
engineers 

Also briefly described are the activities, 
services, and the several committees work 
ing under EJC, 

“The Voice of the Engineer” is to be 
distributed to the members of the societies 
that make up FC 

Anyone wishing information on E]¢ 
should write to: Secretary, Engineers Joint 
Council, 29 West 39th St., New York 18, 
N. ¥ 


COMMITTEE ACTIVITIES 


Eprror's Nort This department has heen 
created for the convenience of the various 
{1EE technical committees and will include 
brief news reports of committee activities. 
Items for this department which should be 
as short as possible, should be forwarded to 
R. S. Gardner at AlLEF Headquarters, 33 
West 39th Street, New York 18, N.Y. 


General Applications Division 


Air Transportation Committee (LL. R. Lar 
son, Chairman; Peter Duyan, | Vice 
Chairman; D. H. Scott, Secretary) The 
Committee on Air Transportation has been 
actively engaged in organizing a technical 
conference held in conjunction with the 
AIEE Joint District Meeting in Dayton 
Ohio, May 7-9. A full schedule of technical 
papers was presented in 10 technical ses 
sions held during this meeting 

fo sustain the technical activities of the 
Institute the subcommittees have been 
active in the preparation of test codes and 
guides for use by the Institute and industry 

The Subcommittee on Dielectric Testing 
Procedures for Electric Equipment and Ih 
sulation Materials has prepared an Aircraft 
Equipment Electrical Insulation Test Code 
and submitted it to the Standards Com 
mittee for release on a one year trial basis 
This document overhauls the recommended 
dielectric testing procedures to reflect the 
critical requirements of airborne equip 
ment in this specific field 

The Subcommittee on Aircraft Electric 
Rotating Machinery has compiled a guide 
report on the Standardization of Presenta 
tion of Aircraft Generator and Regulator 
Characteristics. This report was prepared 
in co-operation with the A-2 Committee of 
Society of Automotive Engineers, The prep 
aration of the document was instigated at 
the request of the airframe manufacturers 
to achieve agreement among the equipment 
manufacturers in the manner to be used 
in presenting engineering data on their 
equipment This standardization will 


alleviate the problem in comparing data 
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AMONG THOSE PRESENT at the March 12, 1957, meeting of the AIEE Michigan Section held at 
the Detroit Edison Company were: (left to right) C. J. Stettin, executive director of the Port of 
Detroit Commission, main speaker of the evening; Fred Von Voightiander, chairman of the Michi- 
gan Section; and Barkey Toorongian, program chairman. The title of Mr. Stettin'’s speech was 
“The Port of Detroit Development.'’ He discussed future plans for a Port of Detroit and the effect 
of the St. Lawrence Seaway on its development. Mr. Stettin has had a great deal of experience 
with port authorities. He started with the McCormick Steamship Company in 1928, and has 
continued to be active in that field. He went to Detroit from the Port of Olympia, Wash., in 
September 1956 and has made progress in the organization of the Port for the City of Detroit 





New Gem State Section 


MEMBERS of the Bylaws Committee of the Gem State Section, now being formed of the idaho 
Falls and Boise Subsections in southern Idaho, burned the midnight oil on April 10, 1957, 
polishing up the final draft of the bylaws of the new section. Pictured at the Rogers Hotel in 
Idaho Falls, after completion of their task, are: (standing, left to right) J. G. Hannum, Boise; 
M. P. Coover, idaho Falls; W. M. Soule, idaho Falls; M. ®. Harrell, idaho Falls, nominee for 
treasurer of the new Section; A. M. Brown, Boise; (seated, left to right) M. M. Dye, idaho Falls, 
nominee for vice-chairman; P. W. Worthen, Boise, nominee for chairman; and R. E. Rubel, idaho 
Falls. Also present but not in the picture were J. A. Davis, Salt Lake City, chairman of the Utah 
Section, who has assisted in the formation of the Gem State Section, and C. B. Brown, Boise 
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from 


election ol 


several different sources leading to 





equipment for use of a 
specific installation 
Ihe Subcommittee on Rating of Airborne 


Electric Apparatus contributed heavily to 
the success of the technical program of the 
District 


aforementioned meeting The 


activities of the members of this subcom 


mittee and others working in the area 
vere formulated into technical papers and 


were presented to the membership at large 


Power Division 


Committee on Power System Communica- 
Faton, Chairman; G. } 
Kast; L. ¥ 
West; J. I 

System 


tions (LG Farmer, 


Vice Chairman Ludekens, Vice 


Chairman Evans, Secretary) 
Ihe Power 


mitted is 


Communications Com 


planning a symposium for the 


1957 Summer General Meeting in Montreal 


Couc Canada Five outstanding enginecrs 
in the power system communication field 
will form a panel and lead the discussion on 
Power System Communication Planning 


Phe remarks of the panel members and the 


discussion from the floor will be tape re 
corded ith the intention that alter proper 
ecliting the recorded material will le 


orked into a technical paper thus provid 


ing 4 permanent record of the proceedings 


Phe general theme of the ymposium will 


be based on the function to be performed 


rather than the type of communication 
channel, After an introduction by the mod 
erator the panel members will discuss the 
communication problems and solutions for 


the follos ing functions relaying, telemetes 


ing and load control, supervisory control 
dispatching communication, and business 
communication including teletype, facsimile 
ind the tie-in with business machines. The 


special problems in metropolitan areas, 


particularly cable relaying, will also be 


covered 


Science and Electronics Division 


Subcommittee on Electronics Transformers 
H. W. Lord, Chairman; I W. Kirkwood, 
Secretary). The Subcommittee on Electronics 
Transformers had its organizational meet 
March 20, 1957. The 


is set up to consider the treatment o 


Subcommittee 
the 


design, construction, and operation of trans 
former inductors, and similar equipment 
as applied to circuits and systems which in 
clude electronic devices as circuit elements 
or as loads. It is the intent here to treat 
uch devices as are not already covered by 


other committees, The present structure of 


the organization consists ot a Pechnical 


Papers Review Group, G. BE. Walter, chair 
man, and three working groups: Power 
Transtormers and Inductors—S. T. Maun 
der, chairman Audio and Video ‘Trans 
formers—Reuben — Lee chairman Pulse 


Winter, chairman 
Working groups for Luminous Tube and 


Ballasts Type 


Transformers—D. | 


Fluorescent and Computer 


Coils are being set up and consideration 
will be given to cover other areas should 
the need arise. Of current interest is the 


forthcoming Fall General Meeting at which 
is planning to 
Walter 
Wayne, Inc 


the subcommittee sponsor 


its first technical session, G. I Gen 


Electric Fort 


eral 
is desirous of receiving papers for presenta 


Company, 
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regard, the final dates for 
I ransaction July 7, 


Papers is July 24, and Conference Manu 


tion In this 


Papers is Conference 
scripts is August 2 


Computing Devices Committee (FE. L. Har 
der, Chairman; D. C. Ross, Vice-Chairman; 


S. H. Dodd, Jr 


on Computing 


Secretary). The Committee 


Devices is sponsoring ses 


covering several days in each in 


sions at the Summer General 
Meetings 
stance 

interest in 


Growing computers 1s re 


flected by the presentation of many papers 


in national and district meetings The 
North East District meeting in May had 
three sessions devoted to applications, pro 


gramming, and design of computers. Future 
sessions are being planned on the applica 
tion of large scale digital computers to real 


time control, on problems of simulation by 





computer and on air traffic 
trol. Other future sessions are expected to 
encompass the effect of programming on the 
design of computers, the design and engi 
neering features of peripheral equipment, 
and data 


systems, con- 


and the collection reduction of 
with computing systems. 

The West Coast Subcommittee is sponsor 
ing computer sessions at the Pacific General 
Meeting this year 

Progress is being made toward an inter 
tentatively 
1958, 


national computer meeting 
scheduled to be held in Europe in 
and the Computing Devices Committee con 
tinues actively to promote this matter which 
was initiated over a year ago. | 
sorship is being sought. Dr. S. N. Alexander 
has been representing the Computing De 


vices Committee in working on this in con 


nesco spon 


junction with other technical societies hav- 


ing an interest in it. 


AIEE PERSONALITIES 


H. M. Cook (AM '52), district 
Bullalo-Syracuse Clark Controller 
Company, has been named manager of in 
company in Cleveland 


manager 


sales area 


sales for the 
Cook received the B.S 
Colorado in 


dustry 
Ohio. Mr 
F.E. from the University of 
1938. He joined Clark Controller the fol 
Prior to moving to the Buffalo 
where he has been district 


degree in 


lowing yeal 
Syracuse district 
manager for the past six years, he did engi 
neering and development work, and served 
in the company’s Birmingham, Ala., dis 
trict office, Mr 


Association of Tron and Steel Engineers 


Cook is a member of the 


R. W. Deichert (AM '49), head of the Data 
Development Section, Circuit 
Research Division, Allen B. Du Mont Labo 
Clifton, N. J 
newly formed data and dis 
play department, Mr. Diechert 
ated from Pratt Institute with a bachelor’s 
degree in E.B. in 1948 and received his M.S 
DPechnology 
joined Du Mont in 1951 and 
Research Di 
vision’s work in multiplier phototube evalu 


I qulpine ni 
ratories, Ine has been named 
manager of the 


was gradu 


degree from Stevens Institute of 
in 1950. He 
has been active in the Circuit 
ations, color television studio equipment 
and other special projects. For three and a 
half Mont 
Mr. Deichert was an instructor of electrical 
Pratt School of 


and at Institute of 


years previous to joining Du 


engineering at Institute's 
Engineering Stevens 
Pechnology At 
lecturer in electrical engineering at Steven's 


present, he is a_ visiting 


graduate school \ registered professional 


engineer in the State of New Jersey, he is a 
Beta Pi, National 


of Professional Engineers, Institute of Radio 


member of Tau Society 


Engineers, and the Instrument Society of 


America 


Max 
director 


Enderlin (M_ ‘35) 
Federal 


aircraft) program 
Radio 
Lele 


phone and Telegraph Corporation, has been 


Telephone and 


Company, a division of International 


appointed chief engineer of the Semicon 
ductor Division of the company. Mr. Ender 
lin was Switzerland. He 


born in received 
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the E.E. degree from the Institute of Tech- 
nology, Zurich and has done 
graduate work at the Polytechnic Institute 
of Brooklyn. He joined the Federal Tele 
phone and Radio Company in 1943 as senior 
engineer of rectifier stack design and appli 
In 1947, he became chief 


Switzerland 


cation engineering 


equipment and in 1953 he was 


promoted to chief engineer of the rectifier 


engineer 


equipment department, Prior to joining the 
company, he was an engineer for Public 
Service Electric and Gas Company; and was 
Hill, Inc., New York, N. Y., 
Enderlin is a former 


with Gibbs & 
as an engineer. Mr 


chairman and member of the Executive 


Committee of the AIEE New Jersey Section. 


R. F. Schall (AM '46), manager of equip 
ment sales, Switchgear Division, I-T-E Cit 
cuit Breaker Company, Philadelphia, Pa., 


has been named sales manager of the Kel 


man Electric & Manufacturing Company 
Los Angeles, Calif a recently acquired 
subsidiary of the I-T-E Circuit Breaker 


Company. Mr. Schall has been associated 
with the company since 1951 


ing I-T-E 
of the Roller-Smith Company. He is 


Prior to join 
he had been general sales man 
ager 
class of 


a graduate of Lehigh University 


1939 

H. N. Skow (AM '44), manager, Pacific Coast 

Division 
has accepted appointment by 


Switchgear Westinghouse Electric 
Corporation 


W.G 


tion of the 


Collins, chairmam, San Francisco Sec 
AIEF, 
Advisory 

Engineering Societies 

(SFAC-ESPS). Mr. Skow 
sentatives of national engineering Society 
local Sections provide counsel, guidance, and 
review of San Francisco-ESPS operations to 


as representative to the 
San Francisco Committee for the 
Personnel Service 


and other repre- 


develop an improving Societies’ 
western 


sponsored 


employment service to engineers 


H. B. Stallings (AM ‘47), national sales 
manager, electromagnetic clutches, I-T-E 
Circuit Breaker Company, Philadelphia, 


Pa., has been appointed district manager of 
the Philadelphia territory of the Weston 
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Bimonthly Publications 
The bimonthly Communi- 


and Electronics, 


publications 
cation Applications and 
Industry, and Power Apparatus and Sys- 
tems, contain the formally reviewed and 
approved numbered papers presented at 
General and District meetings and confer 
ences. The publications are on an annual 
consideration of 
(exclusive of 


subscription basis. In 
payment of dues, members 
Student members) may receive one of the 
three publications; additional publications 
are offered to members at an annual sub 
scription price of $2.50 each. Nonmembers 
may subscribe on an advance annual sub 
scription basis of $5.00 each (plus 50 cents 
for foreign postage payable in advance in 
New York exchange) 
$1.00 


allowed to libraries, publishers, and sub- 


Single copies, when 


available, are each. Discounts are 


SC ription ayvencies 


Newark 


Incorpo 


Electrical Instrument Corporation 
N. J., a subsidiary of 


rated. An electrical and mechanical engi 


Daystrom 


necring graduate of Illinois Institute of 


Technology, Mr 


years experience in the 


Stallings has had over 20 
sales and sales en 
gineering of electrical and electronic com 
ponents, as well as industrial instruments 
He is a member of the Association of Tron 
and Steel 
Society of Western Pennsylvania 


Engineers and the Engineering 


Gordon Thompson (AM ‘12, F 46, Member 
for Life), chief engineer of Electrical Test 
York 
has been elected vice-president. M1 


ing Laboratories, Inc. (ETL), New 
N. ¥ 
Phompson is a graduate of Cooper Union 
class of 1909. One of ETL’s original incorpo 
rators and directors, he has been associated 
with the 

the years 1920 to 1927 


enterprise since 1909, except for 


when he served as 
professor of electrical engineering at Nan 
yang University, Shanghai, China. An au 
thority in the field of electrical measure 
ments and testing, Mr Thompson is an 
editor of several technical handbooks and is 
active on technical committees of the Ameri 
Materials Mr 
served on the 
1939-46), Do 
Applications (1941 

(1947-57), and 


j 
Board of Examiners (1948-57) 


an Society for l esting 
I hompson has 


AIFI 


mestic and Commercial 


following 


Committees: Standards 


7). Insulated Conductors 


J. S. Morgan (AM °39, M 46) 
utility sales for the Industries Group, Allis 
Company Mil 


has been appointed director 


director of 


Manufacturing 
waukec, Wis 


of domestic sales for the 


Chalmers 


Industries 
Mr. Morgan will be on the staff of the vice 


Group 


president, director of sales of the group, He 


will be responsible for the administration 
and activities of the field sales organization 
of the 


Products 


General 
Nuclear 


and Power Equipment Divisions. A 


group which includes the 
Industrial Equipment 
Power 
1935 electrical engineering graduate of Pur 


due University, Mr. Morgan joined Allis 


Chalmers the same year and was assigned 
training course. He was a 


Knoxville 


district office of the Industries Group, and 


to its graduate 


" O97 
salesman in I9%7 in the Denn 
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held various sales, engineering, and mana 
gerial 
director of utility sales in May 1954. Mi 
AIEE 


Committees: Carrier Current (1947-48), and 


1947-52) 


positions until his appointment as 
Morgan has served on the following 


Industrial Power Systems 


Mark Morgan (AM ‘51) 


manufacturing research department 


project’ enginect 
Inter 
national Business Machines Corporation 
IBM). Endicott, N. ¥ has been 


deve lopme nt engineer in the manufacturing 


named 


Engi 
holds a 


engineering 


research department, Manufacturing 
Division. Mr 


degree in 


ag 


Morgan 
master’s electrical 
from the Superior Institute of Technology 
Milan, Italy. He 


gineer in 


served as an electrical en 
Germany and Italy, and after 
coming to this country held engineering 
positions in industry and was an instructor 
at Worcester Worcester 
Mass. He is the author of numerous tech 
nical articles and papers pertaining to auto 
joined IBM in 1952 as 


a technical engineer in the methods engi 


Z 


Junior College 


matic controls. He 


neering department. He was later promoted 


1g 
to associate engineer in manulacturing re 
search and in 1955 became project engineer 


in that department 


I. R. Saddler (AM 51) 


representative for 


custom equipment 
surface communications 
Radio 


Camden 


sales, defense clectronic products 
America (RCA) 
has been appointed manager 


RCA Compo 


Saddler was graduated 


Corporation of 
N. J 


rials and modules planning 


mate 


nents Division. Mr 
from Texas Western College of the Univer 
Pexas with a B.S. degree in E.B. He 
joined RCA in 1952 as a Government field 
Washington, D. ¢ 


sity of 


representative in the 
office of engineering products department 
During World War II, he was in the U. § 
Army Signal Corps assigned to operate the 
“Mosquito Network” of the Armed Forces 
South Pacific. Later 
while in the Office of the Chief Signal Offi 
cer, he built 
stations for the ACAN network of the De 
partment of the Army. Mr. Saddler is a 
American Society of Naval 
Engineers and the 


Radio Service in the 


designed and transmitting 


member of the 
Armed Forces Communi 


cations and Electronics Association 


OBITUARIES 


Donald William Dewey (M ‘17) 


tendent of substations. The Cincinnati Gas 


Supe rin 


Electric Companry, died recently at the age 
of 43. Mr 
ot electrical engineer from the University of 


Cincinnati in 1936. He 


Dewey graduated with the degree 


started with The 
Flectric 


student in 1950 


Cincinnath Gas & Company is a 


After gradua 


tion, he moved up through the electric t 


CO-O pe rative 


' i 
cepartine nt to become 


in charge in 1948. He 


operating engineer 
was promoted to su 
perintendent of substations in 1950, the 
position which he held at the time of his 


death. Mi 
the AIEEE Cincinnati Section having 


Dewey was an active member of 
wrved 
as director as well as on various committee 


Judson O’Donald Shepherd (AM "34, M ‘40 


F '50), general staff engineer of the Southern 


Institute Activitie 


Bell Telephone Company. died recently. Mi 
Shepherd was born in Beaumont, Tex., No 


vember 22, 1900 and graduated from the 


Georgia Institute of Technology with an 


electrical engineering degree. He began his 
telephone career as a student with the Bell 
summer of 


porinne al the 


Telephone Laboratories in the 
1925. The following summer he 
gene ral enginecring departimne nt of Southern 
Bell, and in the summer of 1927, became an 
engineer in the Plant Extensions Division 


In 1948, he 


extensions engineer. In 1955, he was ap 


was advanced to general plant 


pointed general staff engineer. In this posi 
tion, he handled special assignments for the 
general engineering department which in 


cluded determining the allocation of ex 


change cable to the several states and ser 
co-ordinator in 


ing as the engineering 


connection with military matters. During 


the period 1937 to 1955, he was granted over 
10 patents, most of which related to tel 


phone equipment system improvements 


and direct distance dialing These were 


licensed to the American 


Lelephone md 
Telegraph Company. Mr. Shepherd was an 


organizer and a former president of the 
Georgia Engineering Society. He also held 
membership in the Georgia Society of Pro 
fessional Engineers and the Newcomen So 
ciety of North America. He served as AIEI 
Georgia 1LOS.1910, My 
Shepherd ATEF 
1946-48), Wire 


Communication Systems (1949.50) 


Section chairman 
served on the following 
Committees: Communication 
md Com 


munication Switching Systems (1950-55) 


Jesse Wyman Shuman (AM ‘15, M '27.Mem 
Life) 
cently at the age of B2. Mr 


ber for retired engineer, died re 
Shuman was 
Minn., in 1874. After 


graduation from the Massachusetts Institute 


born in Minneapolis 
of Technology in 1897, he founded the 
Power Engineering Company in 1904 and 
constructed numerous hydroelectric plants 
in the northern Midwest. His interests were 


varied. He did research work in weather 
forecasting and published several papers on 
the influence of sunspot activity on climatic 


cycles Mi 


ih many organization 


member 
Ameri 
American 
American Asso 


Advancement of Science 


Shuman was an active 
including the 
can Society of Civil Engineers 
Mathematical Society, and 


ciation for the 


Leonid Alexander Umansky (AM ‘16, M ‘29 
F445 


manage 


Member for Life), retired engineering 
Industrial Engineering Division 
Flectri« 


tady, N. Y., died recently at the age of 66 


General Company (GE), Schenes 
Mr. Umansky was born in Nicolaic Kussia 
in TROO. Phe 


at the St 


studied electrical engineering 
Polytechnic lnstitute 
World War 


1. In the ime year, he wa wnt to the 


Petersburg 
and graduated in 1915, during 
United States as munitions in pector for the 
Artillery After the 


war, he joined GE in 1919 as test engineer 


Russian Commission 


In 1920, he was transferred to the powel 
and mining engineering department, later 
known as the industrial engineering depart 


ment, ¢ in ipplication engineer. He pe 


cialized primarily in power applications in 
' 


the tee) incdustt In 1940, he was put in 


charge of engineering for all GE industrial 


ipplicatior Hie was made manager of in 


i ‘ 
dustrial engineering in 1950 the position 
he held until 


his retirement in 1055. My 
awarded the AIEEE Edison 


Lmamskhy wa 
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AIEE in 
the U.S. Naval Academy 


THE STUDENT BRANCH of the AIEE at the 
U.S. Naval Academy, Annapolis, Md., was 
authorized January 25, 1951. Prof. D. G. 
Howard was appointed counselor, and the first 
chairman was Midshipman H. F. Hicks, Jr., of 
the class of 1952 

There are no “EE majors" in the academy, 
since all midshipmen pursue the same course 
of study; but in the brigade of about 3,700 
there are many who have a special interest 
in electrical engineering, and 
join the AIEE Student Branch 

In the department of electrical engineering, 


consequently 


electrical circuits and machinery are taught in 
the third year; and fourth-year midshipmen 
study electronics and radio, with specific ap- 
plications to the naval service. In each year, 
the student attends a weekly laboratory ex- 
ercise. This year there are 960 juniors and 
856 seniors. The future officer thus is pre- 
pared for a navy where electricity is used ex- 
tensively for power and control functions and 
also is given a firm foundation for later 
specialization, 

Tecumseh (right), the “God of 2.5''—a 
passing mark—is a bronze copy of the figure- 
head from a Civil War frigate. The midship- 
men toss pennies at him for good luck in 
examinations 


Old Ideas 


and Later Inventions 


EMANUEL ROSENBERG 


AN INTERESTING EXHIBITION 


ardo da Vinci as Inventor was 


Leon 
shown a 
few years ago in several cities of America 
Ihe models were admirable but I had 
grave doubts about the educational value 
of the exhibition which was visited by 
thousands of school children without the 
guide of an expert Many of them left the 
show with the idea that Da Vinci, among 
scores of other things, had invented the 
flying machine; not knowing that all en 
them 


deavours of human beings to lift 


selves in still air, even for minutes, was 
doomed to failure as long as no motor ex 
isted in which the ratio of power to weight 
was far better than in human beings. The 
boys and girls could not know that Da 
Vinci was as far from the solution of the 


problem as the old Greek poet who had 


Dr. Emanuel Rosenberg lives in Bogota, Colom 
bia, South America 
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invented the beautiful tale of Daedalus 
and learu 

The design of electrical machines i 
so old as the human dream of flying. ‘The 
year 1882 
“Middle Age of 
Many people will have been struck by a 


Statement of A 


represe nts 


Electrical 


Antiquity or 
knginecring 
Pustin, made in a dis 
cussion in 1953 and published two years 
later vhich stated that A. I 
Paris, France, had filed in 1882 a 
Patent No. 1211 that 


principle of the cross-feld constant current 


Gravier of 
sritish 
clearly describes the 
generator referring to a Gramme ring 


Magnicon, as 
generator, the Met 


This was the ancestor of the 
well as the Rosenberg 
Amplidyne I 


adyne and the ‘ 
curious to see the old patent and Mr. Rich 


1s very 
ard Neumann of London, England, who in 
previous years had much to do with the 
Rosenberg generator sent me a copy of 
it. Even, he, at first, had the same impres 


Electrical Engineering Education 


sion as Tustin, but IT hope 
lo itl make it clea 


and what he did not achieve 


Gravier's Patent Drawing 


Fig I ., S and 4 reproduce 
patent drawing taken from the li 


tion’ of the patent, which seems to 


that the patent was repe itedly quoted to 
later inventor most likely dia theu 
ittention to Fig ) which | ent i 
Gramme armature with two senelit me 
two sets of brushe 


big >, and % of the 


machine with 


displaced by 90 ce 
patent reter to 
rotating ring inmature 


whereas Fig. | serve is explanator ntire 
duction, and Fig. 4 assume that the arm 
ature is fixed in space hile the brushe 
rotate \ 


) 


small permanent pole magnet 


in the center is not clearly described, but 


in the opinion of the inventor it| should 
be sufficient to initiate the excitation 
Gravier wanted to construct a light 
cheap machine by using an armature 
both inductor coils and induced coil 
dispensing ith the tationar field coil 


In Fig. 2, the 


ented by a full drawn 


inductor coils Wwe repre 


nding and ¢ 0 


full drawn brushe f f in the horizontal 


line A B, connected to a hattery for pri 


mary excitation Ihe “induced coil uve 





Electrical 


| Pb ek | | 


| s 
| \ 


n in dotted lines with brushes f in 


the vertical diameter O O’. The brushes 


{ { carry the exciting current, f' f', “the gen 
erated current fhe two commutators tor 
the two windings are not expressly shown 
In Fig, 3a “mass of iron in front of the con 
armature is shown 


equent poles ol the 


hich forms a part of the framing of the 


machine Although it is said It may also 


be found advisable in some cases to place 


1 mass of iron it can be assumed that 


the first experiments must have convinced 


the inventor that the mass of tron, even 


ith a moderate air gap around the arm 


ature, is essential, It is inethcient because 


it does not give to the primary and sec 


ondary fields full opportunities to develop 


Sut, we may assume that in experimenting 


the inventor would have tilystituted the 


beam-like mass of iron with something like 


ring around the armature, provided the 


tests would have tulfilled the expecta 


~ 


~ 


Cc 
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TT el 


tions and the promises of the inventor 


Gravier believed that the exciting cur 


rent for the inductor coils “may be supplied 
wholly or partially by the current induced 
coils,” but to me that 


Baron 


secondary 
dificult as the feat of 
Miinchausen in one of his tales when he 


in the 


secins ays 


1eported that he had managed to pull him 


self out of a swamp by his own hair, Grav 


ier adds “ it is necessary that there 


should be an exciting fund at the com 


mencement, This fund may be either the 


current from a secondary battery tor prim 


ing, a permanent magnet or even the 


magnetism of the earth itself; the move 


ment of the coiled ring will do the rest.’ 


Gravier's Fundamental Error 


I consider this to be Gravier's funda 


mental error [here is no possibility of 


strengthening a small initial magnetism by 
current A small 


the secondary primary 


e- 





Gravier's Patent Drawing of 1882 


Fig. 1 
Field frame, no field coils 


558 


(upper left) Explanatory introduction. Fig. 2 


(upper right) Armature. Fig. 3. (lower left) 


Fig. 4. (lower right) Small permanent magnet for priming. 
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magnetism causes a small current in the 
primary winding. This creates a secondary 
field 
primary, which will induce a small voltage 


displaced by 90 degrees against the 


and a small current in the secondary wind 
ing. But the secondary current again pro 
duces a_ field, 
further 90 degrees and, therefore, 180 de 


which is displaced by a 
grees against the primary field. Hence, an 


opposing electromotive force (emf) is 
PI a) 


created in the primary winding. Gravier 
ipparently did not know this. In his time 
the knowledge about armature reaction 
clearly was not so general as in later times 

Ihe diagram shown in Fig. 5, which I 
used in my papers of 1905 for the cross 
field generators® of Figs 6 and 7, can also 
be employed for the fields which occur in 
any generator with two sets of brushes at 
right angles to each other 
Fig. 5 
the primary field. ‘Then in the direction of 
O-ll, at 
held 
one, because the primary field O-/ is small 
{ff the 


‘ losed 


Suppose O-/ in 


represent an initial magnetism of 


right angles to O-/, a secondary 
would be created, but only a small 


secondary armature winding is 
enabling a current to flow, this in 
winding a field in 
the direction O-I/I which, however 
remain smaller than the original field O-/ 
Only if an 


added from outside sources, can the sec 


duces in the primary 
must 
additional excitation / I’ is 
ondary current grow to such a limit that 
field 
counter emf) will nearly equal the primary 
O-l' 

The additional excitation J J’ in a cross 
field 


either by a series coil or by dimensioning 


the tertiary (which creates the 


generator (Fig. 7) can be provided 
the shunt coil from the start, in order to 
give the full field O-/*, All the stationary 
field coils together require (as in all stand 
ard machines) only a small percentage of 
the armature output. It is quite different 
in Gravier’s Fig. 2. The only means to in 
crease the secondary current is an increase 
of the primary current, accompanied also 
by an increase in voltage, because the pri 
mary as well as the secondary winding are 
moving in a stronger field. The motor cur 
rent, which flows through the primary 
winding, is opposed to the counter emf and 
will have to be increased with increasing 


secondary current. In principle, also, the 
cross-field machine (Fig 7) can work as a 
motor or converter without field coils and 
has a speed characteristic like a series motor 
(reduced speed with increased torque). But 
the converter of Gravier’s Fig. 2 has the 
inherent vice of all converters (even of the 
best design) that the energy input must be 
greater than the output. If Gravier does not 


work from a battery, he must first have 


ordinary design) 
output than the 


another generator (of 


which has greater 

converter. 
Despite the wishful thinking expressed 

in Gravier's specification, his machine will 


not work as a self-exciting generator. He 
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e 
SUPERSO 


explains correctly that it will work as a 


converter from d-c to d-c and also from 
instead of the second com 


fitted. As a con 


d-c to a-c, if 
mutator, slip rings are 


oo 
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Fig. 5. Diagram of field of ampere 
turns in a cross-field generator (1905). 


verter the armature must carry ampere 
turns and field for double the output as an 
ordinary generator. The additional cost of 
the armature would much more than off 
set the economies effected by the saving in 
field coils, apart from the fact that in ad 
that, 


slightly greater output is required to supply 


dition to all another generator of 
the current that must be converted 

I do not know whether Gravier was the 
first to use intermediate brushes, midway 
between the two brushes of a d-c machine 


papers of 1905, I 


In my mentioned the 
three wire generators of Kingdon and Dett 
mar, and also the Winter-Eichberg single 
phase commutator motors, If Gravier was 
the first to use them, one may consider him 
is the inventor of a new tool in designing 


clectric machinery, although he did not 


apply it to advantage. His dispensing with 
the stationary field coils made the machine 
impossible as a generator and brought no 
advantage to the converter 

But one may argue: the stationary field 
winding was known long before 1882 and 
it was only necessary to combine it with 
Gravier’s new tool. In this way, of course, 
every invention can be reconstructed, after 
it once has been made. But it is not made 
in this way. Inventions that have caused 
no practical improvements remain in gen 
eral unknown and must be made anew by 
somebody who finds an application for the 


new tool 


Background of Rosenberg Generator 


In 1904, I did not start with the idea to 
use two fields at right angles to each other 
build ‘ 
fixed brushes, which would give the 


My idea was to generator with 
same 
polarity for either direction of rotation. A 


direct coupled exciter with constant field 


June 1957 


would reverse the field of the main gen 


erator, when reversed: and my aim was to 
combine generator and exciter. Déri had 
once suggested a motor to work from d-« 
and a-c in fields with distinct number of 
poles and so | tried a ring armature in a 
four pole field with field coils that created 
a superposition of 
(More than 40 years later 
Electric built 


mark on this 


a two pole and a four 
West 
their 


pole field 
inghouse 
Rototrol 


principle.) But in experimenting with the 


( orporation 
registered tract 
four brushes at random, I found the bette: 
solution to use two fields at right angles 
to each other, which also provides the ad 


vantage that the armature reaction (the 


Fig. 6. Cross-field generator with 2-phase 


stator winding (1905) 


tertiary field) is in straight opposition to 


the primary field and is, beginning from 


a certain low speed nearly equal to it, 
giving nearly constant current 

I knew | could use a compound or com 
pensating field winding to obtain another 
characteristic curve, but it was six years 
later that J. I Woodbridge of Philadel 
phia Pa designed my machine with a 
compensating winding and a control coil 
for such a small current that the small dif 
ferential current ICV OSS i Wheatstone 
bridge with links of iron wire in hydrogen 
bulbs sufheed to regulate for constant volt 
age." About 1940, Alexanderson and his 
associates at the General Electric Company 


used the same compensating inding with 


control coil and certain improvements as 


Amplidyne (registered trade mark) to ob 


tain an armature current, amplifying the 


control current in a ratio up to 10,000 
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it 


Mn 


lil ri 


Pestarini in his Metadyne (registered trade 


mark) had used the cross-field principle tor 


a new converter, which mong othe 


things, could convert constant voltage to 

constant current 
We all used the 

the two sets of brushes, which Gravier had 


described in 1882, but 


immature reaction and 
none of our aims 
could have been achieved without control 
of stationary field coils which Gravier did 
had not 


not employ, He pursued any of 


the aims of the later inventors.” The ma 


chine that he invented could, in principle 
be used as a motor (although without start 
ing torque) or as a converter, but not as a 
generator. He achieved neither the same 
polarity in either direction of rotation, nor 
anything like constant current or constant 
with different 


voltage speeds and not a 


current proportional to a small control 
current 

lo return to the preamble of this paper 
the invention of the flying machine: a light 
powerful engine was necessary to enable 
man to fly in still air in a predetermined 
direction But using air currents, one may 
fly a glider plane without motor, Lilienthal 
at the end of the 19th Century 
fatal 


Today 


betore his 
iccident, was able to show success 
after much has been learned from 
the design of and the experience with en 
gine driven airplanes, gliding is a sport no 
more dangerous than many other sports 
By carefully studying old books and speci 


mens of old materials, we may be able to 
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Fig. 7. Cross-fleld generator with short cir- 
cuited aid brushes (1905). 
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prove that a glider could have been built 


















































ith the materials that ere available in 
Da Vine time or even thousands of 
years betore that time, But it was not made 
then 
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The Engineering Graduate 


and the Problem of Military Service 


here that the primary objective of military 
HAN poy cl procurement progi ims ts to ob 
tain the manpower necessary to meet the 


requirements of militars manning tables 
Ihe basic facts have to do with the siz 
of the available manpower of military age 
related to the varying needs of the armed 
fore There is great complexity and, 
therefore, each procurement program must 
be planned to prevent clashing with other 
equall important con iderations, inasmuch 


i the militar manpower organization is 


like 1 jelly fish—the 
respond to a touch in any given area. This 


liscus 


entire organism can 


fact should be kept in mind as this 
sion oot the principal alternatives is devel 
oped 

birst, just what is the military obligation? 
Simply stated, it is that every man between 
ige Ik md 26 who enters the armed 
force ifter August 9, 1955. has a total mili 


tary service obligation of either six or eight 


year depending on the manner in which 
he cdecic to discharge it. In most cases 
these total periods are the sum of periods 
ol active duty (or active duty tor training) 
and reserve service in the Ready and 
Stand Reserve 

First of all raduate hould remember 
that the tudent delerment program in 
chuck graduate work Oualified graduate 
tucdent ine permitted under Sclective 
Service Regulations, two years deferment 
for the masters degree, and tour years tor 
the Ph.D. Many graduate students, and 
undergraduate tudents for that matter 
current ire not called, simply because 
the ne not yet needed by the local board 


to fill Selective Service levies. This type of 
delay tor academic work may, in the tuture, 
precarious for reasons that will 
emerge late 


8 possible, of course, to enlist in any 
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ol the services for varying periods (mini 
mum—three years), From the point of view 
of engineering professional development, it 
should be realized that this probably is the 
poorest choice for the engineering graduate 
to make, The reason simply is that, with 
the exception of the Army Scientific and 
Professional Personnel Program, there are 
practically no engineering jobs for enlisted 
men in the armed services. Do not be mis 
led by the pictorial presentation of the 
products of technology in military litera 
ture. The vast amount of engineering work 
required within the armed forces is done 
by civilian engineering employees and, to 
a much lesser extent, by experienced officer 
personnel, There is great need for techni 
cians in an enlisted capacity in all of the 
armed forces, but not for engineering grad 
uates 

Ihe graduate can take an engineering 
position in industry, Government, or edu 


cation, and perhaps qualify for occupa 


tional deferment, which may continue in 
definitely under the proper conditions or 
terminate, perhaps with qualification tor 
entry into the six months Critical Skills 
Program 

Ihe Selective Service Occupational De 
ferment Program has had a long and some 
what bumpy history. Its genesis is rooted 
in the recognition that modern military ef 
fort requires an enormous amount of crit 
ical industrial and technological activity 
and that certain kinds of personnel (‘spe 
cialized Government lan 
guage 


critical to the eflectiveness of that support 


personnel” in 


in short supply are, for that reason, 


Thus, the concept of critical activities and 


critical occupations has been developed 


Under the regulations, a person to qualify 
for deferment has to have imong other 
things, a critical occupation (all engineer 
ing occupations are critical) and be em 
ployed in a critical activity. A list of the 
critical occupations and activities is avail 
able, with other detailed intormation on 
this subject, trom local boards of the Se 
lective Service System, They have also been 
published in several EJC documents which 
have been given wide distribution, includ 


ing all deans of engineering 


Occupational determents are normally 
given for 1 specifi period such as Six 
months or one year and are, theoretically 
renewable in indefinite sequence. As a mat 
ter of practice, however, local boards want 


at some time, to terminate these delerments 


to ensure that a person is not deterred te 


a 
point where his induction, though legally 


poss ble until age 5, iS impractical tor 


reasons of age dependency statu 
Critical Skills Program 
bForces Act of 


1955 and implemented by executive orders 


hardship 
etc, The six months 
was put into the Reserve 
in early 1956 to provide a practical and 


workable solution of the previously un 
yielding problem of the need for selectivity 


versus the theoretical need for equity 
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Detailed information on the Critical Skills 
Program can be 
board or E]¢ 
a lA 


tion 


obtained from local 


Ihe 


classification, 


you! 


basi requirements are 
critical 
nlike 
the 

is the requesting agent), the registrant him 
self applies for the Critical Skills Program 


letter 


and a occupa 


in a critical activity. l occupa 


tional deferments (in which employe 


to his local board. This may be 
after of 


Such application automatically sus 


by a 


done even notice induction is re 


ceived 
pends all other procedure pending its proc 
essing the re 


{ pon 


accept ince 
50 


ristrant 
Army 
He 


active duty 


within days, enlist 
Air 
called for 
training, after 


pursuits 


must, 
Navy, 
will be 
for 
civilian 
Ready Reserve 

The Armed 


provided 


in al 


or Force Reserve Program 


six months of 
to 


which he is returned 


and is transferred to 
Act 1955 
statutory authority for the re 
the Military Reserve Forces 
Ready Reserve Stand-by Re 
The Ready an uncondi 
available force callable 
Its members 
take 


Persons 


Forces Reserve of 


organization of 
into a and a 
scryve 

tionally 


Reserve is 
immediately 
by the Department of Defense 
must (after 1957) 


August in 


part 
and annual training 
Stand-by 


weekly in 


Reserve are callable only in time 


of a congressionally declared 
after they have 
for call by the Selective 
Ihe Stand-by 
weekly or annual training obligation 


Act of 


provide 


emergency 


and only been declared 


available Service 


System reservist has no 


Ihe Reserve Forces 1955 and sub 
the 
the 
all 
the 
have a 


sequent regulations also for 
continuous 
Ready 


persons 


automat of 
Reserve. As mentioned 


1814 26 


screening 
earlier, 
between to entering 
1955 


either 


armed forces after 
total 


eight 


August 9 


military obligation of six or 


years. Persons who enter via active 


total 
the 


service (two years or more), have a 


They 


screened 


obligation of 
Ready 


period which, when added to the period of 


SIX years scTve itt 


Reserve (unless out) for a 


active service, totals five years. Persons who 


enter via active duty for training Six 
month people) have a total obligation of 
eight years, for the most part in the Ready 
Reserve, 

The 
is designed to insure 
that 
these 
Ready 
Ready 


unless they are screened out 


screening process 1s automat md 


among other things 


skills who 


have 
the 
the 


persons with critical 


statutory obligations serve in 


Reserve, are actually retained i 


Reserve only if 
skills 
riding military specialty 
skills 
quirements for these skills are to be 
the Stand-by 


needed (as 


requirements exist 


their or if they have an over 


Persons with criti 


cal civilian who are in excess of re 


trans 
I hus, 
engineer) 


ferred to Reserve an 


engineer not 
the Ready Reserve 
the Stand-by Reserve 


be an engineer who is also, say 


an in 


will be transferred to 


Phe exception would 
a jet pilot 
or other critical military 


possesses some 


retained 


of 


In that case, he would be 


in the Ready 


specialty 


Reserve at the convenience 


June 1957 
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the armed forces concerned, possibly tor 


\s a 
tel is anticipated 
that skills (\ 
six-month Critical Skills Program people o1 


the entire statutory 
ol 


persons 


requirement mat 


practice therefore, it 


with critical hether 


two-year service people) will spend. rela 


tively brief periods in the Ready Reserve 
Ihe Critical Skills 


being in 1955 as part of six months reserve 


Program came into 


than 18: 
the latter 
Ready Re 


voluntary 


less 
ot 
the 


training for men 
of 


program was 


program 
The purpose 
“beet 


youngel 


years age 


to up 


serve with men on a 


of 


program was not meeting its 


After a year trial, it was realized 


basis 
that 
As a 
was opened earlier this year to men between 


26 


roals 


result, the general six-month program 


1814 and 
This 


differences 


immediately raises the 
the general 
Critical Skills 


differences 


question ot 
between month 
the 


two important 


SIN 


program and Program 


There are First 
the general six-month program is a quota 
That is, it will 
needed 
the 


mich 


program be opened and 


closed as men are Incidentally, as 


more month 


the 


men enter 


ot 


SIN program 


number available for military 


should be reduced, thereby reduc 
ol 
Service deferment 
But the ¢ 
continuing 
Skills 


rece ipt 


SCTV ICE 
chances delay 


Selective 


the obtaining equivalent 


to because men 


Skills Pro 
Application tor 


are not needed ritical 
gram is a 
the ¢ 


even 


one 
um be mac 


ritical Program ¢ 


ot 
the 


induction 
of 
all 
personnel regardless of method of entry into 
the Reserve 

As Is 


discussion 


alter notice 
hot 


This is so in general program 


cours screening process applies to 
Forces 

renerally known from much public 
the National 


earlier this year 


has an enlistment 
the U.S 


interim 


Guard now program 


Reserve 


difference 


very similar Army 


There 
ind 


are many rrhttian 


one major one of permanent inpeor 


md other 
I he 
the 


tance to engineers 


this 


specialized 
National Guard 
Ready Reserve 
the 


personnel, It is 


is considered part of 


However, it is not clear rutomaty 


National 


POVCTIOTS 


screening process will apply to the 


Guard. Even if the various state 
are sympathetic to it, from a practical point 
ol 


request 


view, it would depend on individual 


difheult 


tralized administrative problem 


and present a very decen 





An Electrical Engi 


Cc. S. LAPINSKI 
frared development, 
and Optical Division, The Perkin-Elmer 
poration, Norwalk, Conn. 


(AM ‘'40), 
instrument 


grovp leader, in- 
Engineering 


Cor- 


“Technical journals serve the icticing 


that 


p! 


engineer in the same manner textbooks 


serve the formal education 


theoretical and | ractical technical informa 


student in his 


Ihey are the only source up-to-date 


tion on deve lopments in the fields of inter 


est to the engineer 
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neer in Industry 


xcellent 
AIBRI 


ideas 


“In addition to publishing « 
the 


technical 


jour 


nals and transactions, furthers 


of 


mectings 


the exchange by 
of 


formal 


mcan 


I hve 
these 


regular and conventions 


ind informal discussions at 


functions not only serve the main purpose 


of disseminating technological information 


but also broaden the outlook and promote 
good fellowship among the practicing engi 
neers 
Mi 
FI 
His 


sign and development work on long 


Lapinski received his B.S in 
Rensselaer Pol 


background 


degree 
In 


from techie titute 


in@ludes cle 


short 


and MIcrTOw Ave equipment ol tandard mul 


printed-circuit design has heen em 


ployed as ina visor 


ot 


tions as 


project super 


enginecring it such leading orvatiisa 


the General Electric Company and 


of FE. I 
Mr 


Remington Arms Division du Pont 
(Inve } 
ol 
Engineering and Opti 
Perkin-Elmer 


the 


de Nemours and Co I ipinski i 


currently in charge instrument 
development in the 
of the 


been 


Division 
He 


having 


cal Corpora 


tion has 
field 


and 


active in teaching 


taught electrical 
the 
Lapinski is a member of the 
ell as 


ved outst inding recog 


engineering 
calculus at 
Mr 
Institute of Radio Engineers as 
AIRF has 


nition in the held for his many accomplish 


Bridgeport Engineering 
Irstitute 
the 
and achu 


ments 
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Preparation for 


Engineering Careers Increases 


More 


nec 


students are preparing for engi 
careers this year than at any time 


ince 1948 


Figures compiled by the UU. S$. Ofhee of 
ducation U.S. Department of Health 
Kducation, and Wellare) and the American 
Society for Engineering Education (ASEI 
publi hed by the ASKhI how a total of 


nearly 243,000 studying in accredited engi 
necring colleges last fall 

This total is almost equal to the all-time 
high of 1947 when the 
jammed with World War IL veterans. And 
today’s trend is still upward 

I hese numbers, says Dr. W 
I I College of 
neering at the University of 


ASEI 


problem of 


colleges were 


increasing 


eritt, dean of the Engi 


Illinois and 
president of the emphasize the 
overwhelming engineering 
colleges-—a shortage of qualified teachers to 
meet predicted need 
secking 


Inclustry more cngineering 


raduates than it finds in college place 


ment oll~es may take heart in this year’s 


figures The enrollment of senior fourth 
eal tudents in engineering this tall was 
up 20 over 1955 hen graduates num 
bered nearly 24,000 

hugineering students this year amount to 
5 of the total of men attending col 
leges, compared with 12.1! a ear ago 


fnvineering enroliment has shown steady 


and accelerated year-to-year increases since 
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Sarl 


1951 says Dr. H. H 


Engineering 


chiet for 
Office of 


Armsby, 
Education in the 
Education 

Dr. Armsby and §S. J. Armore, chief of 
the Ofhice of Education's Statistical Services 
Section, collaborated to prepare the engi 
obtained with 
ASEF 


The figures published cover all 


neering enrollment statistics 
the co-operation of the 
institu 
which one o1 


tions in more engineering 


curricula are accredited by the Engineers 


Council for Professional Development, the 
nationally recognized professional accredit 
ing group. The Office of Education will soon 
publish 


engineering 


figures covering all the 


both 


nation s 
schools accredited and 
nonaccredited 

Dean Everitt calls this year’s figures “en 
couraging.” But, he says, “the growing im 


portance of technology and its increasing 
applications in industry and defense mean 
that the eng 
America’s 
engineering colleges must find the means, 


demand for well-educated 


necrs must continue to rise 
financial and 


Piowing 


cast 


physical, to meet the 
needs which today’s figures fore 


Graduate studies in cngineering also 
although 


This 


show a rapid gain in popularity 


the numbers involved still are small 


vear'’s 22.2940 master’s degree students is 
20.8! more than the number last year, 
the largest increase reported in any cate 


About 3,400 stu 


working toward doctor's degrees 


gory in this year’s survey 
dents are 


in engineering this year (up 7.6%). 


Engineers graduating with bachelor’s de 



























































































UNIVERSITY OF NOTRE DAME students who competed in the student paper contest sponsored by 


the South Bend Section of the AIEE were 


(seated, left to right) William Lennon, Matt Slana, 


Ron Koontz, (standing, left to right) George Breen, Ben Kieindorfer, and Donald Calahan, winner 


of the competition 





542 





Electrical Engineering Education 











1955-56 totalled 23,547, 
pared with 20,200 in the previous year. In 
1949-50, when the peak of World War II 
veterans were finishing their college careers, 
48,160 engineers were graduated. But the 
after that, and 
especially since the Korean War the nation 


grees during com- 


numbers declined rapidly 


has been feeling an increasing pinch in the 
supply of competent talent 

Mechanical engineering is the most pop 
ular field among engineering graduates of 
the last 
electrical 


eight years, followed closely by 


then by civil, 


engineering, in 


engineering, and 
chemical, and industrial 
that order 

But electrical engineering is today’s most 
popular field, and 20°, of this year’s under 
take 
neering degrees. Nearly 17% 


graduates expect to electrical engi 
are in mechan 
ical engineering, and civil, chemical, and 
aeronautical engineering (rising rapidly in 
popularity, too) follow in that order, Elec- 
trical and aeronautical engineering are 
growing fastest as college students’ choices, 

The same five fields figure in master’s 
degree students’ choices, with electrical en 
gineering leading and mechanical, chem 
ical, and civil following closely 

Ihe highest number of doctor's degrees 


eight 
been almost consistently in chemical engi 


awarded during the past years has 
necring, with electrical engineering second, 
mechanical third, metallurgical fourth, and 
civil engineering fifth 

The full 1956-57 
was published in the March 1957, number 
of the 


report on enrollments 


Jour nal of 


ASEF 


Engineering Education, 


ofthcial monthly. 





AIEE South Bend Section 
Holds Student Paper Contest 





As has been the annual custom, the 
March meeting of the South Bend Section 
of the AIEF had as its program the student 
paper competition of the University of 
Notre ALTE E-Institute of Radio 
Engineers (IRE) Student Branch 


the number of competitors and the general 


Dame Joint 
This year 


level of the papers suggested that six papers 
rather than the usual four be included on 


the program. 


Ihe student competitors were: George 
Breen, Hollis, N. ¥ “Single Side Band 
lransmission”; Donald Calahan, Cincin 
nati, Ohio, “Analog Simulation Ron 
Koontz, ‘Tarzana, Calif., “Delay Lines” 
William Lennon, Niagara Falls, N. Y., 
“Cypak, Control without Moving Parts”; 
Matt Slana, Joliet, IIL, “A New Binary 
Computer Scheme”; and Ben Kleindorfer, 


N. Judson, Ind., “A Brushless Dynamo.” 

First prize was awarded to Mr, Calahan. 
The South Bend furnishes the 

judges and $25 of prize money for this an- 


nual 


Section 


competition, Their co-operation has 
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been a contributing factor in the favorable 
participation by students 

Joint Student Branch 
at the University of Notre Dame is L. I 
Stauder 


Counselor for the 


(43), professor of electrical engi 
neering 

The Section and the Student Branch in 
a jointly sponsored meeting on April 9 had 
the privilege of hearing J]. H 
president of AIEE District No. 5. 


Foote, vice 


Carnegie Tech Announces 


Building and Development Program 


Carnegie Institute of Technology has an 
nounced a $24.35 million building and de 
velopment program which will enable the 
school to continue as a great seat of learn 
ing, knowledge, research, and creative at 
tainment 

The muittimillion dollar program was an 
nounced jointly by the co-chairmen of the 
Carnegie Development Program, B. F. Fait 
less, chairman of the executive committee 
United States Steel Corporation, and G. A 
Price, chairman and_ president, Westing 
house Electric Corporation, at a “kick-off” 
dinner at the Duquesne Club, Pittsburgh, 
Pa. Attending the dinner were 350 leading 
executives of business and industry 

The building and development program 
is centered on men and facilities and has 
five objectives 

(1) Increases in faculty salaries 

(2) Additoinal outstanding teachers for 
the faculty 

(3) Construction of four new buildings 
a Library, another engineering and science 
building, a dramatic arts center including 
a modern theater, and a campus activities 
centet 

1) Improvement of existing facilities 

(5) Extensive campus improvements 
(parking and recreation) 

The program is the first extensive public 
fund-raising effort in the 57-year history of 


Carnegie Institute of Technology. 


Michigan Section Is Active 
in High School Student Guidance 


A program of student guidance at the 
high school level as developed by the Mich 
igan Section of AIEI 
into an effort sponsored by the 6,500-mem 


has been expanded 


ber Engineering Society of Detroit. This is 
the natural outgrowth of a study initiated 
in 1952 by the Michigan Section Student 
Guidance Committee 

The work of this Committee began by 
contacting the Board of Education of De 
troit and those of surrounding communi 
ties to obtain factual information on the 
needs of educators in providing vocational 
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guidance to students. This was followed by 
actual field 


schools in the form of talks before student 


work with individual high 


assemblies. Finally, the three years experi 
ence resulted in the publication ot a “Stu 
Manual 


Once field work was begun in the metro 


dent Guidance 


politan Detroit high schools, it became im 
mediately apparent that; (1) the Committee 
could not possibly cope with the manpower 
requirements for a counselling service to 
the 90 public and parochial schools in the 
area; (2) high school students wanted spe 
ci‘tc information on the various ¢ nginecring 
fields; and (3) several different technical 
groups were making independent and sin 
cere efforts but were quite unaware of each 
other 

Ihe need for a co-ordinating agency able 
to meet the manpower requirements was 
obvious, Fortunately, it was already in exist 
Afhliate Council of 
Detroit This 


Council is an organization representing the 


ence in the form of the 


the Engineering Society of 


16 societies in the fields of engineering, sci 
ence, and mathematics in the metropolitan 
Detroit area 

In October 1956, B. J. Drummond, chair 
man of the Michigan Section Student Guid 
ance Committee, presented the proposal to 
the Affiliate Council. It was wholeheartedly 
approved and a Student Guidance Commit 
tee of the Affiliate Council was formed with 
Glenn Coley as chairman. The AIEFE ap 


proach as outlined in the Manual was ac 
cepted in total and 150 copies of the Man 
Athliate 
representatives. Since then the program has 


ual were distributed to Council 


progressed at a tast pac Clearance trom 
the Detroit Board of Education has been 
obtained. High schools are already request 
ing this counselling service and a “pool” of 
100 lay counsellors trom all fields of engi 
neering and science will be provided by the 


Affiliate Council, 


Bell Labs Names 20 Winners of 


University Graduate Fellowships 


Bell lelephone Laboratories research 
and development organization of the Bell 
System, has announced the names of 20 
recipients of its 1957-58 college fellowships 
Established in 1955, the grants go to out 
standing students pursuing graduate stud 
ies leading to Ph.D. degrees in engineering 
and physical Sciences 

Fach fellowship carries a grant of $2,000 
to the fellow and an additional $2,000 to 
cover tuition, fees, and other costs to the 
institution where he elects to study 

Recipients of the fellowships may pourrsine 
various branches of mathematics, phy 
Kight of 


winners this year will do advanced study 


chemistry, and engineering 


STUDENT GUIDANCE MANUAL is presented by B. J. Drummond, chairman of the Michigan Sec- 
tion Student Guidance Committee, to F. J. Meno, 2nd, chairman of the Affiliate Council of the 
Engineering Society of Detroit, at a meeting held February 7, 1957. At the presentation were 
(left to right) Glenn Coley, chairman, Affiliate Council Student Guidance Committee; Mr. Meno; 
F. G. Horton, managing director, Engineering Society of Detroit; L. Lipkin, vice-chairman, Michi- 
gan Section Student Guidance Committee; Mr. Drummond; and E. J. Abfalter, Michigan Section 


Student Guidance Committee. 
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in electrical engineering. Physics is the 
chosen field for five and physical chemistry 
mathematics 


for three Iwo are graduate 


tudent one 18 tudying engineering me 
chanics and another mathematical physics, 
The 20 winners will study at 15 universi- 
ti cross the country 

In 1956, the first 5 the 
awarded, 15 fello we 


the number of award ias been increased 


grants were 
named, For 1957 
to include four previous recipients 
‘ completing thei ork for PHD 

I hie ne DG. Dos Palo Alto 
Stantord Universit Hi. Rk Leland 
Wausau Wi tniversit of Wisconsin 
}. | Mercereau, Pasadena, Calif., Califor 
nia Institute of ‘Technology md ot. W 
Sandberg, Brooklyn, N. ¥ 
titute of Brooklyn 
Other fellowship 
towns and the college where they will 
tudy are Bb. R taker, Eldon, lowa, Stan 
ford University I’ \. Bello, Mattapan 
Mia Massachusetts Institute of ‘Technol 
on’ Wk tridges Ingles ood, Calif tin 
ersity of California; Hsu Chang 
bormosa, Carnegie Institute of 
R. Draper England, Uni 
versity of North Carolina; D. R. Fredkin 


Princeton University 


Polytechnic In 


ners their home 


Paipei 
Pechnology; 


Southampton 


Yor! N \ 

H. Glarum 
rsity; W. HL. Jone 
versity of Delaware \W I 


boro, Pa University of 


trown Uni 
jr. Newark, Del, Uni 
Kilmer, Well 
Michigan: K. I 
Kotvebue, San Antonio, Tex., Stanford { 
Brooklyn N \ 
New York University tede Liu, New York 
N. ¥ Institute of Brooklyn 
Janne McKenna, Lebanon, N. H Prince 
ton University; W. A, W. Mehthop, Ham 
Washington University at 
St. Louis, Mo W. H Narberth 


l’a., University of California; and Sukeyasu 


Wyncote Pa 


ersity Khugene Levine 


Polytechnic 


burg, Germany 
Orttung 
Loh yo 


Yamamoto Japan, Yale University 


National Science Foundation 


Invites Proposals for Institutes 


The National Science Foundation (NSF) 
announced recently that it will accept pro 
posals for support of summer institutes in 
195% and institutes during 
1958.59. The institute program of the NSI 


is designed to help teachers of science and 


wademic-yeat 


mathematics improve their subject matter 
knowledge and their teaching capabilities 
The current NSI 
total of 96 summer institutes Uis year, and 


program will support a 


16 academic-year (1957-58) institutes in col 


leges md universities throughout the 
United States 
Academic-year institutes will offer full 
time work during the regular school year 
1958-59 in the subject matter of the sciences 
and mathematics, designed especially for 
the needs of secondary-school teachers in 


those fields. The NSF will support attend 
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ance of secondary-school teachers as well as 
dependency, book, and travel allowances, 
Puition and fees and support of other op 
erating costs of the institute may also be 
requested in the proposals submitted 
Summer institutes also offer work in the 
subject matter of the sciences and mathe 
matics especially designed for teachers, Pro 
posals may be presented which are designed 
for the special needs of high-school teach 
ers, college teachers, or science supervisors 
Foundation support may be requested for 
stipend, dependency, and travel allowances 
tuition and fees, and other operating costs 
of the institute 
Directions for preparing proposals and 
forms to be used in making application 
may be obtained by interested institutions 
Division of 
Fducation, Na 
Washington 25 
August I, 1957, for sub 


of higher education trom the 
Scientific Personnel and 
tional Science Foundation 
1). ©. Deadlines are 
mission of proposals for institutes to be held 
inn the September 1, 1957, 


for proposals for support of academic-year 


summer of 195% 


institutes during 1958-59. 


“Traveling Science Teachers” 
Selected for 1957-58 School Year 


The Oak Ridge Institute of 
Studies (ORINS), Oak Ridge 


imnounced the selection of 10 new “travel 


Nuclear 


Tenn,., has 


ing science teachers” tor the 1957-58 school 
veal 

Ihe 10 are the finalists selected from 
287 applicants to participate in the second 
Oak Ridge 


tion Lecture Program, sponsored jointly by 


Traveling Science Demonstra 


the National Science Foundation and the 
{ S. Atomic Energy Commission (AEC) 
and administered by ORINS 

After three months of special training at 
ORINS 


month institute for secondary-school science 


including attendance at a one 


teachers, the 10 newly appointed teachers 
will journey about the country visiting high 
schools and presenting lecture-demonstra 
tions before hundreds of science classes dur 
ing the school year that starts in September 
1957 
Faculty members of the schools to be 
visited may choose from a variety of topics 
is subjects for the demonstration-lectures 
and will be encouraged to take an active 
part in planning and carrying out the actis 
ities The list of 
structure 


topics includes atomic 


radioactivity, nuclear reactors, 
space travel, opportunities in 


science, and many others, 


solar energy 


This program is especially designed to 
stimulate interest and competence in sci 


ence and science teaching, and to encour 


g, 
age teachers and students to construct o1 
acquire low-cost demonstration apparatus, 
In each of the vehicles in which the teach 


ers travel will be more than 800 pounds of 


Electrical Engineering Education 


demonstration equipment, most of it de- 
signed and built by the teachers themselves 
and easily duplicable from inexpensive ma 
terials 

In addition to presenting classroom dem- 
onstration-lectures at a different high 
school each week, each teacher will also be 
available for discussions and conferences 
with faculty members, science clubs, and 
other professional groups to exchange ideas 
on methods of improving the teaching of 
science subjects. Each of the 10 teachers will 
travel in an assigned territory, and it is 
expected that more than 300 schools will 
be visited during the school year 

The seven traveling teachers who inaug- 
urated this unique program in 1956-57 re 
turned to Oak Ridge at the end of May 
to make a detailed report and evaluation 
of the program, and to suggest 
improvements for the 1957-58 


possible 
program 
The first group traveled in station wagons 
provided by the Ford Motor Company; gas 
and oil for the vehicles was provided by 
the Gulf Oil Corporation 

The 10 teachers selected for the 1957-58 
school year are J. P. Hindman, Casa Grande 
Union High School, Casa Grande, Ariz 
FE. H. Hoffart, York High School, York, 
Nebr K. V. Jackman, The Hill School, 
Pottstown, Pa.; J. E. Jines, Santa Fe High 
School, Santa Fe Springs, Calif.; Woodrow 
Light, Gordon Military College, Barnes 
ville, Ga.; D. W. Mayes, Bald Eagle-Nittany 
High School, Mill Hall, Pa.; H. P. Pluimer, 
Renville Public Schools, Renville, Minn.; 
I. J. Ritzinger, Rice Lake High School, 
Rice Lake, Wis.: W. B. Sanford, Painted 
Post High School, Painted Post, N. ¥ and 
KE. C, Spatford, Stockton College, Stockton, 
Calif. 


Case Receives Grant for 
Closed Circuit Television 


A grant of $16,500 has been awarded Case 
Institute of Technology by the Ford 
Foundation Fund for the Advancement of 
Education extending support for experi 
mental two-way closed circuit television as 
a teaching aid 

Case Institute will continue its work now 
in progress using the two-way closed cir 
cuit television in the electrical engineering 


department. J. R. Martin 
fessor in electrical engineering is directing 


associate pro- 


the research project, which eventually will 
be expanded to include the entire Case 
Institute campus 

Prof. Martin joined the Case faculty as 
an instructor in 1920, after receiving his 
bachelor’s degree from Illinois College. He 
received his master’s degree in physics from 
Case six years later and was promoted to 
assistant professor 

In 1931, Prof. Martin transferred to the 
electrical department where he established 
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and developed the first courses in com 
munication and electronics to be offered 
During World War Il, he 
established courses in 


at the school 
pre-radar training 
at Case and developed the same program 
for US. Army and US. Navy 


othcer 
Professor Martin currently is in charge 
of courses in network theory, communica- 


tions, radio engineering, and microwave 
engineering. He is a consultant for Thomp 
son Products, Inc., Cleveland, Ohio, and is 
a member of several honorary and pro 
fessional societies 

Television already has proved itself a 
valuable tool for instructing large classes, 
or separate classes in different rooms., (Elec 


March 1956 pp 


Ihe closed circuit setup permits more de 


trical Engineering, 307-8) 
tailed teaching methods and the use of 
large-scale equipment such as giant com 
puters, nuclear energy devices, astronomical 
telescopes, and others 

Use of television is expected to increase 
greatly as a teaching method in coming 
ye especially in technological education 
where increased enrollments and faculty 
shortages hamper the desired close teacher 
pupil relationship 

Prof. Martin is being assisted by a Psy 
chologist and a statistician in drawing up 
educational measurements for evaluating 
the success ol the program The exper 
conducted in standard 


ments are being 


Case classes with regularly assigned in 
structors using the equipment 

Dr. C. Hi 
Fund, 


vrant 


Faust, president of the Ford 
innouncement of the 


A total of $493,230 has been awarded 


mac the 


to 27 schools for educational expel! ments 
aimed at placing more responsibility upon 
education 


the student for h improving 


curriculum, developing teaching resources 
and extending the reach ol colleges 


through 
television and films 


Career Conference Held at 


Illinois Institute of Technology 


The increasing interest in science and en 


gineering is retiected in attendance f 


from the ninth annual Chicago Area Ca 
reer Conterence 

One third of the total attendance the 
conterence—held March 30 at Illinois Inst 
tute of Technolog was recorded in panels 
dealing with engineering and physical anc 
biological science 

The conference is sponsored annually by 
Illinois Tech, the Chicago Technical Soci 
ties Council, and the Chicago Sun- Time 

A total of 1,359 high school and junior 
college students attended the ill-day con 
ference, representing a 50% increase in at 
tendance over the previous yeat 

Ihe students chose from a field of eight 
panels offered during each of the tour pe 
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riods scheduled throughout the day. Some 


attended only one panel, whereas others 
were present at two or more 

Fotal attendance at all 32 panels was 
1,090, with 1,367 at sessions on engineering 
and science. Of this number, 739 were in 
terested in engineering, 458 in physical sei 
ences, and 170 in biological sciences 

Other panels attracting large numbers of 
students were professional entertainment 
220; medical services, 211; psychology, 210 
journalism, 208; elementary teaching, 162 
art, 155; nursing, 155; and secondary teach 
ing, 154 

Panel cdliscussions also were held on such 
varied subjects as music, graphic arts, mer 


chandising, trades, secretarial, library sei 
ence, and home economics 

Of the 1.359 who attended the confer 
ence, 740 were boys and 599 girls. Twenty 
adults also attended. More than 170 schools 
were represented, including public and pri 
vate elementary schools, high schools, junior 
colleges, and universities 


High school students attended from In 


diana and Wisconsin, and one came trom 
Waipahu Oahu, T. H, College students rep 


resenting 28 institutions, attended from as 
far as Brockport State College, N. ¥ and 


Pomona College, Calif 


Prof. Torgersen Named Dean of 


School of Engineering at U. of C. 


Prot, Harold Torgersen (M '$9), associate 
dean of New York University NYl Col 
lege of Engineering has been appointed 
Connecticut § 
U. of C.) School of Engineerin 
\. N. Jorgensen of the U. of ¢ 


recently 


dean of the University of 
Presutent 
imnounced 

Ihe new dean will direct work of the 
present departments of mechanical, electri 
eal, civil, and mechanicalindustrial engi 
necring and will supervise the development 
of the new departments in chemical and 
acronautical engineering 


Ihe university's School of Engineerin 





Outstanding Graduat ing Senior 








la 


W. P. BLISS, senior in electrical engineering at the University of Arizona College of Engineering, 
was picked as the “Outstanding Graduating Senior of the Year."’ He received the B.S. in EE 
degree at the university's 62nd Annual Commencement Exercises on May 29, 1957. Recipients 
of this award, which is presented by the University's Chi chapter of Theta Tau, national profes- 
sional engineering fraternity, are picked by the UA Engineers Council. This is made up of repre 
sentatives of each of the engineering classes and of the student chapters of the AIEE, Institute 
of Radio Engineers, American Society of Mechanical Engineers, American Society of Civil Engi- 


needs, and the American Institute of Mining, Metallurgical, and Petroleum Engineers 
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has been deve loping important contacts with 
Connecticut's industries, both in training of 
personnel and in) research contributions,” 
President Jorgensen said, “Dean Torgersen’s 
wide experience in these fields is expected 
to foretell a considerable increase in the 
l niversity’s services in these directions.” 

A cum laude graduate of NYU's College 
of Engineering in 1929, with subsequent 
graduate study at the University of Wiscon 
in, Columbia University md Harvard 
Dean Lorgersen holds an M.S, degree from 
Harvard and is a licensed professional en 
gineer in New York State 

He has also been active in the organiza 
tion of educational programs in the field 
of nuclear engineering 

He served in the U.S. Navy from 1941 to 
1946, heading the electronics department of 
the UU. S. Naval Postgraduate Communica 
tions School, and is a commander in the 
(S. Naval Reserve Ret.). He also was a 
test engineer with the General Electric 
Company and for some years was a con 
sultant in designing power plants 

Prior to appointment as associate dean at 
Nil he directed the kLvening Division of 
NYU's College of Engineering 

Dean Lorgersen is a member of the En 
gineering Manpower Commission of the 
Military 
Affairs Committee of the American Society 


Engineer Joint Council the 
for Engineering Education, the Staten Island 
Historical Society and the Norsemen ’s 
Federation 


[he new dean, who is also a professor of 


clectrical engineering at NYT s expected to 
assume his duties at the U. of C. late this 
summer, He suceceds the former dean, the 


late F. LL, Castleman, Jr 


ORINS Announces Award of 


117 Nuclear-Energy Fellowships 


Ihe Oak Ridge Institute of Nuclear 
Studies (ORINS) has announced the award 
of 117 special fellowships in nuclear energy 
technology tor the academic year 1957-58 
the first in this new program which ORINS 
viministers for the t S. Atomic Energy 
Commission AEC) 

Lhe purpose of the program is to encour 
age more students at the graduate level to 
pretence courses of study i the physical 


C1enees ind nuclear-ene iB 4 


technology, 
with particular emphasis on reactor devel 
opment 

Ihe 117 fellows were selected for their 
outstanding academic achievements from 
more than S00 applicants, Final decision 
was made by a board composed of repre 
sentatives of the ARC, educational institu 
tions, industry, and ORINS 

The new fellowship program is part of 
the ARC's general program of assistance in 
the field of education for the purpose of 


alleviating the shortage of trained nuclear 
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scientists and engineers. The AEC has ap 
proved proposals from 25 universities and 
colleges for participation in the program, 
and additional proposals from other insti 
tutions for participation at a later date will 
be considered 

» broad curriculum outline has been pre 
scribed for the nuclear-energy fellows, de 
signed with sufficient flexibility to permit 
the university to which each student is 
assigned to determine his particular course 
needs, within the minimum subjects of 
study to be covered. The fellowships are 
awarded for one year of study, and carry 
a basic stipend of $1,800 with additional 
allowances for dependents, tuition, and 
travel 


Engineering Seminars at 
Pennsylvania State University 


Seminars in 10 different fields of engi 
neering will be held during the coming 
months on the campus of The Pennsyl! 
vania State University, University Park, Pa 

The programs are intended to furnish 
engineers, scientists, and industrial man 
agers with concentrated advanced study 
not readily available to those wishing to 
keep abreast of the most recent develop 
ments in science and technology 

The seminars, offered by the University's 
College of Engineering and Architecture 
are 
lutomation: June 9-14, an intensive semi 
nar on the latest techniques related to 
automation equipment development for 
manufacturing and design engineers re 
sponsible for the design, installation, and 
operation of such equipment for auto 
mated production 
Electrical Contacts: June 9-14, on the fun 
damentals and applications of electrical 
contacts, including small group discussions 
of specific problems 
Digital Computers: June 9-14, to include a 
discussion of limitations of digital com 
puters for industrial use, an explanation of 
planning problems for solution by elec 
tronic equipment, a brief description of 
ome industrial problems which already 
have been solved, and a survey of existing 
commercial computers 
Nuclear Power Cycles: June 9-14, deaing 
with thermodynamic problems arising from 
the use of nuclear reactors as energy sources 
in power generation cycles. The seminar 
will be concerned primarily with the ef 
fects which the characteristics of reactor 
heat release and control have on cycle de 
sign and operations, not with the reactor 
Creative Engineering: June 16-21, to pro 
Vide information on procedures and prin 
ciples which can assist in the production of 
new and fruitful ideas, with emphasis on 


techniques, business machines, product de 


sign, imaginativeness, growth in) industry 
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mechanical devices in a chemical plant, 
and training in a creative engineering pro- 
gram 
Electrostatic Precipitation: June 16-21, pri 
marily for engineers in public utilities and 
in various industries who are concerned 
with the operation of electrostatic precipi- 
tation equipment 
R & D Management Development: July 7- 
12, designed for research and development 
project leaders who, through technical 
competence, are placed in positions of 
supervision and administration 
Underwater Missile Engineering: July 7-19, 
a lecture and practical course at the grad 
uate level to offer a broad introduction to 
underwater missile engineering and to 
serve as a practical case study of the appli 
cation of the systems approach to the solu 
tion of over-all guided missile design prob 
lems 
Technical Report Writing: September 15 
27, to provide scientists and engineers with 
practical instruction and supervised prac 
tice in the preparation of effective tech 
nical reports, and to furnish technical 
writers and editors with a comprehensive 
refresher course 
Flectric Utility Systems: October (date not 
set), to provide a discussion and demon 
stration of the many facets of electric util 
ity engineering and operation, aimed at 
department heads, division heads, and jun 
ior executives of all departments of electric 
public utilities 

Inquiries should be directed to T. R 
Ferguson, Extension Conference Center, 
The Pennsylvania State University, Uni 
versity Park, Pa. Detailed announcements 
will be available in the near future 


Excellence in Teaching Awards 
Go To Four MIT Graduate Students 


Awards of $500 each for “excellence in 
teaching” have been made to four young 
graduate students in the department of 
electrical engineering at the the Massachu 
setts Institute of Technology (MIT) by 
Dean of Engineering C. R. Soderberg 

The new teaching awards in electrical en 
gineering at MIT have been established 
through a grant from the Television Shares 
Management Corporation to help defray the 
expenses of graduate study of students who 
are working for advanced degrees and who 
have demonstrated both interest and pro 
ficiency in teaching 

The recipients, all of whom intend to 
enter the teaching profession, are E. P 
Gyftopoulos, Athens, Greece; D. R. White 
house, Cambridge, Mass.; W A. Young 
blood, Mart, Tex.; all instructors in elec 
trical engineering, and IT, G. Stockham, Ji 
Upper Montclair, N.]., a teaching assistant 
in electrical engineering 

“In view of the growing critical need for 


ELECTRICAL ENGINEERING 


JUNE 1957 


Electrical Engineering Education 


Engineering 


Education 


che TT an 





qualified teachers in all fields of engineer 
ing,” said Dean Soderberg in commenting 
on the awards, “Television Shares Manage 
ment Corporation is to be congratulated for 
establishing a means of giving support and 
recognition to teaching achievement 

The recipients, in their turn, are to be 
congratulated for having demonstrated 
promise of success in the field of teaching 
and for their high level of achievement in 
their graduate studies.” 


Trans-Sonics, Inc., Institutes 
Tuition-Aid Plan at Northeastern 


A new tuition-aid program has been in 
Northeastern University by 
Mass 


for employees desiring to further their ed 


stituted at 
Irans-Sonics, Inc., of Burlington 
ucation, Northeastern’s President C. S. Ell 
has announced 

Under this program Trans-Sonics em 
ployees will be reimbursed for expenses in 
curred for taking courses of instruction in 
either the College of Engineering, School of 
Business, or Lincoln Institute. The student 
must satisfactorily complete the courses 
and still be in the employ of the company 
at the time of termination of the study 
program 

The program also provides for payments 
to Northeastern equal to tuition charges, 
plus a small amount to cover the adminis 
trative Costs. 
making 


Trans-Sonics, Inc a company 


precision instruments for aircralt, is one of 
many companies which assists its qualified 
personnel in getting further educational 
mstruction 

North 


eastern are also eligible for benefits under 


Employees currently enrolled at 


the new program 


Program of Educational Grants 
Expanded by Cleveland Company 


Ihe Cleveland 


Company has announced an expansion of 


Electrix Hluminating 
its program of financial grants to colleges 
and universities 

The company has inaugurated a program 
to encourage its employees to support those 
colleges and universities in which they have 
a special interest. Through its Corporate 
Alumnus Program, the Hluminating Com 
pany will make a contribution equal to 
that of any of its employees (up to $500 a 
year) to any accredited college or univer 
sity in the United States 

In the first two months of the year, con 
tributions from employees to colleges and 
universities totaled $700. Since The Illumi 
nating Company matches this figure, a total 


of $1,400 has gone to institutions under the 
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company’s Corporate Alumnus Program 


The contributions were made by Il em 
ployees. The program. started 
1957 

“For years the company has made grants 
belief 


that a strong educational system is vital to 


January I, 


to educational institutions in the 


the existence of the American free enter 


said Ik I 


of the company 


prise system Lindseth, president 
“Our company recognizes 
and accepts its responsibility for the sup 
port of many of the nation’s colleges and 
universities 
In general, company contributions will 
favor those institutions and programs which 
fields of 


electrical in 


prepare employees and others it 
knowledge pertaining to the 
dustry, Mr. Lindseth indicated, “It should 
be recognized however he said that the 
electrical industry serves all the arts, all the 
sciences, and all the humanities 

It was stated that requests for special as 
sistance im such areas as scholarship aid 
teachers’ salaries, research programs special 
endowments, etc., are welcomed and will be 
considered in the light of their special 
benefit to the company and the communi 
ties It serves Applic itions trom colleges and 
universities in the company s SCcTVICE area 
are honored first 
must be made in 


Applications, which 


writing, are reviewed by the Illuminating 
( ompany s Committee on Subscriptions a 
group of executives and a pe Tinanent secre 
tary—which meets each month to analyze 


and evaluate all current requests 


Nuclear Energy Courses 
Offered to Faculty Members 


I L. Strauss, chairman of the Atomic 
Energy Commission (AEC), announced that 
the \EC 


nuclear 


will sponsor summer institutes in 


energy technology for university 
faculty at five AEC 

Approximately 150 faculty members will 
Brookhaven, At 
National Labora 


Laboratory, and The 


facilities in 1957 


ttend the sessions at the 
ronne, and Oak Ridge 
tories I he \mes 
Hanford Plant. Each institute will be con 
ducted by the statls of AERC 


a period of two months 


contractors tor 


nuclear energy tech 
Brookhaven 


curricula ill 


Susi COUTSES in 
nology will be offered at the 
National 


inclucte 


Laboratory The 


reactor physics chemistry and 


chemical engineering, reactor materials and 
metallurgy and reactor strimentation 
ind control 

other tout 


Ihe course otlered at the 





Engineering 


Week Exhibit 


CELEBRATION OF ENGINEERING WEEK at the University of Pittsburgh, March 18-22, gave un- 
dergraduates and visiting high school students their first look at some of the actual mechanics 


involved in producing nuclear reactor fuel. The exhibit, used as a visual aid to help demonstrate 


and explain the theme “You and Engineering,'’ was a scale model of the extraction section of a 


new $40 million reactor feed-materials production plant. The model was displayed by Blaw-Knox 


Company, Chemical Plants Division, Pittsburgh, Pa., who designed and engineered the plant for 
the Atomic Energy Commission (AEC). The new plant incorporates advanced processing methods 
devised by Mallinckrodt Chemical Works, operator for the AEC 
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more ad 
Fach will 


advanced technical education com 


AKC installations will be of a 


inced and specialized nature 


meq iite 
rained trom 


parable to that participation 


he institutes held last summer at the 


trookhaven and Argonne National Labora 


or the equivalent u orb exper 
included in each 
e four institutes is as follows 


Lemont, Hl 


operation of the 


Subject matter to be 
Argonne 
tional Laboratory training 
program in the 
reactor Argonaut Oak Ridge 
Laboratory Oak Ride 


training 
National 
ady anced 
Ames 


metallurgy mad 


lenn 
reactor theory Arne Laboratory 
Ie i—advanced nuclear 
Hantord Plant, Hantord, Wasl 


il proce ng r () Clearance 1s 


Hanford 


idvanced 


equired for participation in. the 
1 se 

Ihe AEC will provide cost-of-living sti 
faculty member 


rend up to S/50 mr 
| | | 


matching amount provided by each par 
ticipant academic institution, and = will 
funds will be 
American Society for 


(ASEEF). No tuition 


detra travel « pense I hese 
viministered by the 
hingineering Education 
Il be charged 

ASE ill also co-operate with the 
\he mothe clection of taculty to attend 


the rristitiite Tricine concerning enroll 


ment may be | . to: W. L. Collins 
American Society for 
bducation, University of Obi 


nois, Urbana, Ul 


kxecutive Secretary 


higineerin 


States Steel Foundation 


Announces Grants to Education 


United 


IT hve United 
(USSI fir has 


States Steel Foundation 


announced a program 


of aid-to-education with grants payable in 


1957 totaling nearly $1 million to over 
600 of the nation’s privately supported lib 
eral arts colleges, universities, technological 
institutes, and medical schools 

In making the announcement, R, M 


chairman of the board of trustees 
ol the USSF, said The 


effort by this Foundation 


jlough 
ction of the ‘Trus 
(cos repre cents at 
to extend aid in some form to almost every 
oluntarily supported institution of highes 
demonstrated 
itself 


higher 


learning which has clearly 


both its desire and ability to 


help 


through the crisis presently facing 
education 
The USSE’s seven-part program embraces 


the following 


Liberal Arts Colleges—$500000 


operating aid to all the 480 


Iecrediled 
Unrestricted 


accredited four-year member colleges of all 


the national, state, and regional college 


fund-raising groups. Similar aid direct to 


70 other selected institutions unafhliated 
th those groups 

mregionally Accredited Liberal Arts Col 
ges—$100,000, Operational and capital-aid 


grants, to be administered through the As 
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sociation of American Colleges, to a num 
ber of colleges not yet fully accredited, but 
secking to provide greater community serv 
ice 

Institutes 

£110,000, Operational aid of an unrestricted 


Universitic and Engineering 


character for 55 major private universities 


and engineering schools throughout the 
nation 


Medical 


£190,000 


and 


Schools Medical 
Operational assistance of $65,000 


Teaching 


for all 82 medical schools and the balance 


for two capital-facility grants for medical 


teaching centers to enhance and strengthen 
their programs 


Study Fellowships—$150000 


Continuation and expansion of the Foun 


Postgraduate 


dation’s present doctoral level graduate 


study program covering the humanities, so 


cial sciences, biological and physical sci 


ences, and enginecring with grants and 
allotments equally divided between public 
ind private institutions 
Project 


000, Previous 


Grants in Aid of Kducation—$70, 


project’ grants were contin 


1dded 


provision for the Commission on Colleges 


ved and new ones were including 


and Industry of the Association of Ameri 


can Colleges, the Council for Financial Aid 


to Education, the Institute for Interna 


tional Education, the Association of College 
and Reference Libraries, and a project for 
alumni 


C,rants 


timulation of 
Major Capital 
S665 000 tor 


giving 
Authorization — of 
1957 and 


commitments of $525,000 payable 


payment in addi 


tionally 
building 


in later year for endowment 


equipment, and other tacilitvy needs of 16 


outstanding universities, liberal arts col 


le KC 5 
and other institutions 


women's colleges, engineering schools, 


Irustees,” Mr 
their 


“It is the hope of the 
Blough “that 
action will encourage others 


continued, course of 
according to 
their interests and abilities—to increase sub 


stantially the present level and scope of 


assistance to higher education. Adequate 
means must be found for meeting the needs 
of institutions, if both quality and quantity 
educational goals are to be balanced with 
the requirements of a rapidly expanding 


nation.” 


Bell Telephone Laboratories 
To Provide College Tuition Aid 


A college tuition aid plan has been estab 
lished by Bell 


issist its employees in furthering their edu 


lelephone Laboratories to 


cation, This provides a maximum of $250 
in tuition per school year for undergradu 


ate studies which employees pursue on 
their own time 

Announced by Dr. M. J. Kelly, president 
of Bell Laboratories, the plan is available 
to all full-time 


courses elected under the program must be 


regular employces The 
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ones for which the college grants credit to 
ward a degree and must be of benefit to 
the employee's work. 

Full tuition, up to $250, will be refunded 
by Bell 
employee, One half the tuition will be paid 
at the start of the course and the other 


Laboratories to each participating 


upon its successful completion. 
Bell Laboratories for 
provided employees with a variety of op- 


many years has 


portunities for education and training. Edu- 


cational assistance for graduate study is 


available through tuition refunds and also 


through company training courses on a 


level. At the 
both 


graduate undergraduate level, 


there is already in-hour and out-of 


hour training programs covering a_ wide 


range of subject matters. 
This 


those 


tuition aid is being extended to 


interested in outside undergraduate 
study wherever this promises to contribute 
to the employee's effectiveness on the job 
It is felt that this support of undergrad 
uate study is a substantial step forward in 
developing to the maximum the capabil- 


ities of Bell Laboratories people 


Austin Company To Design 
Case Industrial Nuclear Center 


A contract for the design and engineer- 


Nuclear 
Austin Company 


ing of the Case Industrial Center 
has been awarded to The 

Ohio, 
made by Dr. T. K 


Technology. 


of Cleveland according to an an 


nouncement Glennan, 
president of Case Institute of 

Dr. Glennan said that Austin engineers 
have been authorized to proceed with pre 
liminary designs for the center, which is 
being planned under the joint sponsorship 
of Case and industrial firms interested in 
types of research which require a high flux 
engineering test reactor 

Phe Austin Company has had a prom 
inent role in the planning and erection of 
facilities 


AEC) 


facilities 


more than $100 million worth of 


for the Atomic Energy Commission 
in addition to its work on nucleat 
for private industry and would handle all 
building aspects of the Case project 

It is one of the original members of the 
study investigating 
the feasibility of building and operating a 
nuclear research and development center of 


The other 


group which has been 


this type in the Cleveland region 
include: The Cleveland Elec 
Republic Steel 
Industries, Ine Standard 
Ohio; and 


participants 
tric Lluminating Company 
Corp Schenley 
Oil Company of 
Products, Inc 

E. J 


Thompson 


Goodheart, Austin’s manager of 
projects, will head engineering de- 
nuclear center as 
With a site of 
Cleveland, still 


to be selected, it is estimated that the proj 


velopment of the Case 


Austin’s project manager 


several hundred acres neat 


ect will cost approximately $7 million 
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OF CURRENT 


ARM) 
Reactor is 
from this 

the control 


Package Power 

ope rated 
slation in 
room, 
nuclear 


where a engi 


neer observes all func 
read 


the 


tions as the are 
and recorded on 


instruments 


Kilectrvicat HNgiNeeinge Maucattor 


Army Package Power Reactor 


Produces 2,035-Kw Gross Output 


Powe! Reactor 


THE ARMY 
(APPR) is a 


Package 


2,035-kw  pressurized-water 


nuclear electric generating plant built at 
Fort Belvoir, Va., by ALCO Products, Inc., 
under contract to the U. 8. Atomic Energy 
Commission (AEC) for the U. 8S. Army. It 
is the Army’s first undertaking in the power 
reactor field. The net electrical output of 
the plant will be utilized to supplement 
the Fort Belvoir power distribution system 

Ihe original design study by the Oak 
Ridge National Laboratory (ORNL) was 
for a reactor to meet needs of remote mili 


tary bases. Certain design requirements were 
APPR to permanent 


populated 


modified to adapt the 


construction in a area ot the 


United States 


Ihe APPR has a net power output of 
1855 kw. Of the total 2,035 gross output, 
180 kw are required for plant auxiliaries 
The APPR could provide power for a com 


2,000. Although 


produced by 


munity of electric power 
LEC 
reactors, this plant is unique in several ways 


proved in the 


has been several othe 


has been 


Nautilus, 


pressurized wate! concept 
submarine U-.S.S 
logged thousands of miles of 


which has 


operation on its nuclear power plant. The 
APPR design also has undergone zero power 
ALCO ’s Criticality I 
tady, N. Y. Tests of APPR components per 


formed at the 


tests at icility, Schenec 


facility are credited with 
months off the 


Fort Bel 


having trimmed about six 
estimated completion time of the 
voir installation. 

In general, operation of the plant can be 
divided into 


The 


conventional 


two systems—primary and sec 


ondary principal difference from a 


power station lies in the 


nuclear reaction 


the 


primary system where 


conventional fuels as 


the 


means 
the 


replaces 
ot heating water 
APPR's 


mate, on 


( omponents in 


secondary system closely approxi 


a smaller scale, those employed in 
a power generating plant using conventional 


fuel, 


Primary System 


The reactor core consists of 38 fuel rods 
and 7 control-rod assemblies fabricated by 
the ORNI Ihe core and its supporting 


structure are housed in the stainless-steel 


clad reactor vessel built by ALCO. The 
vessel measures 4714 inches inside diameter 
and 162 inches over-all length and is clad 


0.125 inch of 
faces in contact with 
The fully fuel 


1s incorporated into flat plate type clements 


with stainless steel on all sur 


primary water 
enriched, uranium dioxide 
Each fuel assembly consists of 18 fuel plates 
S041 

side plates 27 inches long, 2.863 


and 0.050 inch thick 


and the 


brazed into a pair of stainless steel 


inches wice 
The outsice plates are 


27 inches long 


internal plate S are 


23 inches long. Each 
S041 
end box, attached by fusion we lding 

I he fuel 


| 
ind an Control-rod 


assembly has on both 


ends a stainless-steel grid adapter, o1 


control rods consist of a section 


fuel 


absorber section 

fabricated in the 
fuel 

) 


2.56 inches wide 


plates are samme 


as the stationary plates, but are 2% 


inches long 


thick I he 


riched in the 


md 0.0% incl 


absorber section s boron en 


isotope boron-10 


The steam generator has a t type tube 


bundle with 326 tubes each inch outs ce 


diameter by 0.062 inet ll ith a total 


Of Current Interest 


INTEREST 





{LLU Produ la 


S. Army Corps of Engineers, and 


heating surface of 856 feet 
shell, separated trom the 
section by a battle 
section, with 194 


eflective “puare 


Inside the same 
renerating plate, is the 
spuare leet 


superheater 


of heating surtace heating 


surface of the generator is 1,030 square feet 


Ihe steam generator receives slightly 


radioactive water at 450 F from the primary 
system, while secondary water at 250 F en 
ters the shell side about halfway up the 


full load 
of 34.270 pounds per hour I he 


steam -generating section at a rate 


secondary 


water is converted to steam by contact ith 


the tube bundle, which contains the heated 


primary water, thus driving the turbine 
downstream in the secondary side of the 
plant 

Water in the primary system is thoroughhy 
purified to protect against corrosion, ‘The 
primary system contains about 1,300 gallons 
ol water which ts circulated at a rate otf 
about 4,000 gpm (gallons per minute Thi 
water is maintained at a total solid) cor 
centration of not more than ppm (part 


per million) 


Portions of water in the primary loop are 
removed and purified in two demineralizers 
each 42 high, 12 
and containing about 

When the 
it contains no 
After 
lic filter, it 


inches in diameter 


feet of 


inches 


cubte resin 


uter leave the demineralizes 


more than 0.5 ppm of total 


solids passing through a micrometal 


enters a 5.000 wallon stainte 


primary ater tank tor recirculatio 


to the primary loop 


The primary shield is a 156-inch diametes 
steel tank filled with iter and containing 
eight concentric steel cylinders. Fach evi 
inder is 2 inches thick and the cvlinde ive 
eparated by an inch-thick layer of ter 
The innermost cylinder also function i 
the inner wall of the tank and as a upport 
lor the pressure vessel. An iron iter shiel 

a selected because it ciel 6 le i maller 
than an equivalent concrete shield. and pe 
mits taster tabrication on the te 





econda eld »> feet of concrete 
designed j e rate will be 
than 1.9 my milliroentgen per hour 
point outs the vapor container at 
level. This dose rate is much le 
allowable 


feet of the 


laboratory tolerance Iwo 


secondary shield concrete are 


nside the vapor container wall, with an 


iiditional 3 feet on the outside of the con 


tainer shell from ground level to a height 


equal to that of the control room roof 


Secondary System 


\ Hagan three-element regulating valve 
provided in the feedwater connection to 


regulations of 


the team generator. Close ¥ 
conditions im the team generator and the 
econdary system in general is maintained 
by adjusting the blow-down 
Ihe steam from the steam generator is 
tirtine which has a 


2 500 ks The tus 


channeled to the 


m imum capability of 


bine drives a O0-kva generator through 


reduction wear at a peed of 1.200 rpm I hie 


vonerator produce three phrase OO-cycle 


current at 4,160 volts, I 


1o-b direct 


‘citation is from a 
connected exciter This tur 
bine generator set capable of converting 


the total available normal heat output of 
thie team generator to clectriu power 

Ihe Lummus condenser has a two-pas 
divided ater bo ingle tube-sheet ar 
ranvement 1 ule ie sealed to the tube 


heet itl 0/50 solder and then rotled into 


errated tube-sheet hole Serration provide 


exceptional joint strength i ell a i 
labyrinth eal between tubs mul tube 
heet, to prevent leakage of circulating water 
econdal ystem 

I hie APPR use one lov pressure feed 


iter heater operating a 


mito the 


tem design of 


‘0.9 psia (pounds per square inch ibsolute) 


Ihe effect of the heater is to produce a 


higher thermal ethocren in the cycle 


is channelled to the teedwater heater from 
a steam-bleed point in the turbine 

[he strong negative coeth 
APPR makes it a very stable 


instrumentation and controls 


temperature 
cient of the 
system and 
were designed to take full ads intage of this 


stabilit With the temperature coefficient 


at least 2 10° per degree Fahrenheit, 


no additional control mechanism is needed 


to override rapid transients or power ex 


cursion 


Start-up of the APPR is manually con 


trolled in co-ordination with indications 


from electronic pulse-counting channels, 


Iwo instrument channels monitor the neu 


tron flux from the source level to an 


intermediat range ot powell to msure 


safety in start up Detectors in these chan 


nels are the boron trifluoride and _ fission 


chamber types. Compensated ionization 
chambers serve as the detec ting clements 
for neutron flux covering power levels from 
intermediate range to 150°, 


Three 


nels are provided in the safety circuit 


of rated plant 


powel identical ion-chamber chan 


I hese 


have the main function of “scramming” the 


reactor if it should reach unsafe levels 


Scramming is accomplished by release 


clutches holding the control rods out of 


the reactor core during operation The 


EM Signals Sent as 


“Radio Pill” Passes through Body 


\ DEMONSTRATION of a 
that end out FM 


Passes through the 


‘vadio pill 
signals to medical re 
searches it human 
body wa riven’ for the first time at the 


Rockefeller 
Designed tor 


Institute recently 


research in the intestinal 


ISOMETRIC DRAWING (left below) of control- 
rod drive mechanism for the APPR is a rack- 
and-pinion type actuated through a low- 
friction, high-pressure seal by a commercial 
gear motor. The major part of the drive 
mechanism, shown at the right, is located out- 
side’ of the reactor. Parts requiring mainte- 
nance can be removed without depressurizing 
the system. Reactor vessel for the Army Pack- 
age Power Reactor was lowered through 
opening in top of the vapor container (picture 
right) 


into place was two inches. 


Clearance as the vessel was lowered 


Of Current Interest 


clutches are released electronically, and very 
rapidly, in response to high neutron flux 
level, and the rods drop by gravity, thereby 
inserting the boron poison that shuts down 
the reactor 


A final 


prevent dangerous runaways. 


period channel is provided to 
This channel, 
instead of merely responding to the absolute 
power level or neutron flux, responds to the 
rate of increase of power level and scrams 
the reactor when that rate reaches abnor 
mally high values 


General Features 


It is the first complete integrated gener 


ating plant using the pressurized wate 


reactor 
light 


concept, as well as the first power 
using stainless steel clad fuel, with 
water as the coolant and moderator 
In addition to opening a new chapter in 
the military application of nuclear energy, 
the APPR 


civilian uses of the relatively new 


helps set the foundation for 
future 
power! source 


Just as the AEC 


develop smaller 


and the Army expect to 
reactors as power sources 
in remote areas, similar civil uses are reach 
ing the stage of practicality in areas where 


conventional fuel is a supply problem 


tract, the new pill” is a plastic capsule 


114 inches long and 4), of an inch in 
diameter, It is the world’s smallest FM 
radio broadcast station 

The ‘radio 


pill” has 


been developed 


Rockefeller Insti 


and tested jointly by the 


and ALCO Produ 
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| Diaphragm 

Fim Battery Cap 
' Oscillator 
L n> 


4 


RESEARCH “radio pill,"" shown approximately 
half size, has world’s smallest FM radio broad- 
cast station comprised of a transistor oscillator 
the frequency of which is modulated by fluc- 
tuations of fluid or gaseous pressures in the 
intestinal tract. 


tute, the New York Veterans Administration 
Hospital, and the Radio Corporation of 
America (RCA). It was designed by Dr 
V. K. Zworykin, honorary vice-president of 
RCA and affiliate in 
Medical Electronics Center of the Rocke 
feller 


had been envisioned by Dr. J]. 1 


biophysics in the 


Institute, and his associates, as it 
Farrar, 
chief of the Gastroenterology Section of the 
New York 
pital and 
medicine at the Cornell University College 
of Medicine. The “pill 
engineers of RCA’s Commercial Electron 


Veterans Administration Hos 


assistant professor of clinical 


was developed by 


ics Products unit in Camden, N. J 


Ihe “radio pill” seems to offer many 
possibilities as an important new tool in 
medical research. It can be swallowed like 
any other 


comfort, and will permit measurements on 


medicinal capsule without dis 


internal organs with minimum psychologi 


cal and disturbance to normal 


bodily functions. It is hoped that the pill 


physical 


will prove valuable in studying human di 


gestion and absorption in normal and 


pathological states. The new information 
which may be obtained on the physiology 
of muscular contractions is expected to be 
important in understanding gastrointesti 
nal disorders: such as, spastic colitis, ulcer 
ative colitis, and other organic and fune 
tional disease states. Besides measuring 
pressure changes in the digestive organs of 
the body, the “radio pill” is being modified 
so that it may generate and transmit im 
pulses relating to temperature within the 
gastrointestinal tract 

Phe new “radio pill” has several ele 


tronic components consisting ot a tiny 
transistor, an oscillator, a ferrite cup in 
ductance core, and other circuit clements 
and a minute replaceable storage battery 
which powers the oscillator and has a life 
of 15 hours. This battery is similar to the 
one used in the famous proximity fuse for 
anti-aircraft shells during World War II 

Heart of the capsule is the oscillator 
which is so sensitive that its frequency 
varies with changes in the pressure to which 
the “pill” is exposed. Information about 
these pressure changes is transmitted con 
tinuously in the form of FM radio signals 
that carry for a distance of several feet. 
These signals can be picked up on an out 
side FM radio receiver when an antenna 
is held close to the body. They can be re- 
corded on one or more of three instru 
ments: a meter, a recording galvanometer 
which makes a permanent record of wavy 
lines on paper much like an electrocardio- 
graph, and a cathode ray oscillograph sim 
ilar in principle to the picture tube of a 
home television set. 

When the “pill’ is swallowed by the pa 
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ANTENNA at end of long metal rod (foreground) picks up FM signal from “radio pill" swallowed 
by patient. As ‘pill’ passes through the human body, pressure changes are indicated on 
cathode-ray oscillograph (right). DOr. V. K. Zworykin (left) holds bottle containing a “radio pill’ 


and observes oscillograph's wavy line with Dr 


tient, its course through the gastrointestinal 
tract can be traced by fluoroscopy or othe: 
means. Because it has magnetic properties 


it can be manipulated by magnetic forces 


outside the body, The capsule can be re 
covered and re-used in later experiments 


radio pill 


Studies involving use of the 


J. T. Farrar 


are carried out in the New York Veterans 
Hospital, for the time being at least, with 
the patient under continuous observation 
In its present stage, the “pill” is an experi 
mental technique. Its commercial possibil 


ities will be evaluated following further 


extensive laboratory tests and experiments 


Solar Heat and 18,000 Mph Speeds 


Produced by Devices Developed Recently 


HYPERSONIC 


try, universities ind 


SHOCK TUBES for indus 
specialized res irch 
teams and laboratories will be produced by 
the Research and Advanced Development 
Division of Avco Manufacturing Corpora 
tion, it was announced recently. The shock 
capable of 


tube is duplicating environ 


mental conditions of flight in speed ranges 
up to 18,000 mph, or 25 times the speed of 
sound 

It was stated that the tubes will be cus 
tom made and installed, based on individual 
consultation and consignment, to fit the pre 
cise requirements of purchasers A hasic 
shock tube design, proved versatile in re 
search work, is being offered which is made 
up in 5-foot tube sections for installation 
However, it will be 
shock 


ordinated and manufactured for organiza 


flexibility possible to 


have special tubes designed, co 


tions having unusual or special require 
ments 
The tubes are 


functioning with optional instruments such 


complete installations, 


as high speed oscilloscopes spectroscopes, 
high speed cameras, and schlieren instru 
mentation 

he shock tube series were developed in 
connection with the research and develop 
ment on the vital nose cone of the ICBM 


Of Current Interest 


(intercontinental ballistic mi ) the 

U.S. Air Force, under guidances 

erm Development Division of the Air Re 

search and Development Command 
Extensive research in the fields of hyper 


sonic flow, aerothermodynamiu ras dynam 


ics physics ind physical chemistry has been 
in progress ever since the Everett Labora 
Oo vea o In April 
1956, it was announced that 4,000 mph 


(Mach 25 and 15.000 ¥ 


(1% times the temperature at 


tory was founded tw 


temperature ot 
tirtace 
of the sun) had been achieved e 100 
foot-long tube 

Shock tubes now are being employed for 
investigation ol problems in chemistry and 
structures, and it is predicted that further 
applications will be found as their use in 
industry and science increas 

Basic features and technical data on the 
shock tubes of particular interest are 1) 
diameter with 


standard 114 inch inside 


models having 4, inch and Y% inch wall 
thicknesses capable of safe operation up to 
2,000 psi 


pressure and driver pressures up to 10,000 


pounds per square inch) static 
psi; (2) stainless steel construction to mini 
mize effects of corrosion and erosion; 4) 
bore center reference machining to insure 


precise matching and interchangeability of 





dvco Kt arch dvanced Development Dir 


CANNON-LIKE device into which man is peer- 
ing is largest of a series of hypersonic shock 
100-foot-long shock 
studies in high speed, high altitude flight of 


tubes. The tube is for 
intercontinental missiles which must be brought 
back 


tional heat 


from outer space despite extreme fric- 


vant 1 lO-microinch internal  finishe 


mal wcurate control of concentricity to 


minimize wall boundary-layer growth (5) 


Pmicromel flange fitnishe lor proper 


mounting of 2) ring seal (6) specially 


designed diaphragms to insure proper dia 


phiagm tupture and smooth expansion 7) 


in windor fo optical observations 


md recordin wha and quarts 


windowed and end-capped sections adapted 


lor spectrometrn toclic (9) swall test 


ections adapted for electromagnetic meas 
and (10 


tirecmnent 


for the 


replaceable test section 


and tree access to models 


Doors Made of Ait 
Eliminate Weather and Drafts 


Door entrance installed in stores 


ban and otlice building which do not 


revolve pivot lower or lock and are 


unseen by the naked eye because they are 
thin air give unobstructed access 


while fully 
ill types ol 


made of 


from the street insulating the 


interior under weather condi 
tion 


Walking 


you fin yoursell i ' wari 


through on atypical winte 


room 


cold outsicke 


hich seems to le 


it! \ 


rating wall 


open to the 


breeze that forms the invisible sepa 


between the inside and outsice 
design 


heat 


ol the building represents a new 


ind engineering development of the 
industry 


ing and air conditioning 


\crodynamics laws are used in the design 


Door, Phe 


work is the 


of the Doorless most important 


tep of the design calculation 


of the quantity of air needed for maintain 


ing the difference in pressure between the 


inside and outside of the building 


Phe data required is height and width 


of the entrance, inside and outside tempera 


tures, outlet velocity of the air, and depth 


of the air screen, These figures vary with 


each installation except for the outlet velo 


city hich should never exceed certain set 
limits 

The slewly moving downward flow of ait 
forms the Doorless Door acts as an 
insulating wall It 
from all 
tions and effectively replaces the traditional 


Thus 


which 
protects the building 


interior outside weather condi 


type of door, swinging or revolving 
it alleviates the main entrance of the build 
ing of congested customer trafic and per 
mits shoppers burdened with packages to 
unobstructed 


The 


mcreas 


leave or enter through an 
doorway 


Doorle 


without shoving or pushing 
Door is a unique step in 
ing shopping comfort 

The Swiss engineering development 
Sulzer Bros. of New York, is 


series of overhead nozzles 


created by 
operated by a 
located in the ceiling grille through which 
a curved beam of air is sprayed, falling in 
downward. The ait 
grating that 
length of the entrance is carried 


layers outward and 


sucked through a floor runs 


the full 
through a heating or cooling unit (depend 
after being filtered and 


ing Upon scason) 


cleaned, It is then moved through ducts to 


the ceiling and recirculated. 


Recent Developments in 


The filters are manufactured so that they 
catch all dirt well as in- 


and prevent them from entering the 


dust, grime, as 
sects 
building. Waste papers, cigarette butts, and 
other small particles are collected in a pit 
under the suction grating from where they 


rhe 


are adjustable and the velocity of the ducts 


are periodically flushed away nozzles 


can be changed manually or automatically, 


as the case may be, to meet the variable 


weather conditions 


Installations throughout the world have 


proved these doors now in service have 


(1) eliminated congestion in moving traffic, 
(2) eliminated rush hour pile-ups, (3) elim 


inated revolving door accidents, and (4) 


reduced msurance Costs 


Of equal 


entrance 


importance: the completely 


open effectively creates impulse 
buying 

Some further advantages of the installa 
tions are: (1) reduced loss of heat in winter 
2) reduced loss of cool air in summer; (3) 
dust and dirt kept away from machines, sales 
counters, offices, etc.; and (4) to permit freer 
access to the loading and unloading facili 


ties 


Polycarbonate Technology 


of a new plastic 


DISCOVERY and initial development 
material tough enough to 
replace metals in many applications was an 
nounced recently by General Electric Com 
pany (GE) 

Parts 


LEXAN (registered trade mark) polye irbonate 


made from the new compound 


resin, are reportedly strong enough to with 


stand the blows of a carpenter's hammei 
GE expects LEXAN molding compound to re 
place cast metals, ceramics, and other plas 
tics in Sore applications 

It is stated that LEXAN resin offers an un 
combination of toughness 


heat 


usual impact 


strength resistance, and dimensional 


stability. These properties make it promis 


ing for applications not previously handled 
by conventional thermoplastic materials 
According to the 


announcement, initial 


discovery of the polycarbonate polymers 
which led to the LEXAN development wis 
made at the GE Research 
Schenectady, N. Y. Further development of 


the material has taken place in the labora 


Laboratory in 


CHEMICAL reaction of 
GE's new LEXAN poly- 
carbonate resin is 
studied by H. E. Munro, 


chemist GE Photo 


Of Current Interest 


tories of the GE Chemical Development De 
Pittsheld, Mass 

resin is now being made in small 
Applied 
and all 


partment in 
LEXA? 

lots at the 

Laboratory at 


company’s Research 
Pittsfield 


material is going into the company’s testing 


available 


program. The polymer is being evaluated 


in the form of molding compound, extru 
sion compound, film, varnish, and coatings 

It is expected that favorable results from 
some or all of these evaluations, coupled 
with current 
GE. with the 


a decision on supplying the market 


process studies, will provide 
information it needs to make 
with 
commercial 

Until the 


completed and pilot plant 


quantities 


present evaluations have been 


production es 


tablished, samples will not be available for 


general distribution 


Ihe excellent electrical characteristics, 


high thermal stability, low water absorption 


and high tensile strength of Lexan film 


make it suitable for use as an electrical 


insulating material 


ELECTRICAL ENGINEERING 








Summer Courses 
Offered by Many Schools 


Univ. of Michigan Intensive courses 
for men in engineering, science, and busi 
ness are being offered starting June 17 
Rapid changes in many fields have been 
the reason for the courses offered in auto 
matic control, courses I and II; an engineer 
ing approach to production machining; nu 
clear reactors and radiations in industry; 
introduction to digital computer engineer 
ing; advanced digital computer engineering 
and logical design; introduction to digital 
computer and its applications; applica 
tions of advanced numerical analysis to 
digital computer problems; applications of 
logic to advanced digital computer pro 
gramming; and management sciences. Reg 
istration information and general inquiry 
should be addressed to Co-ordinator of En 
gineering Summer Conferences, 2038 East 
Engineering Building, Ann Arbor, Mich 
Colgate Uniti The 


ment Association is expanding its usual 


American Manage 


program of summer study sessions during 
July and August to include such year-round 
activities aS management, executive action, 
marketing, cost reduction, packaging, as 
well as seminars in every AMA division. The 
management course for presidents will con 
sist of one session, and the presidents’ 
round table will meet twice 

West Virginia Uni The 2nd An 
nual Appalachian Underground Corrosion 
Short Course will be held June 4-6 and 
consist of a complete basic course in funda 
mentals, a complete intermediate course 
and a field demonstration. There will be an 
exhibit of corrosion control materials at the 
University Field House. Room and board 
will be available in the dormitories 

Tech. Career Council. A conference by 
this independent group will be held in 
Chicago, Ill 


through panel discussions and individual 


June 8-13. It is hoped that 


counselling career advancements will be 
made for employees utilizing them ; then 
maximum level of skill and responsibility 
No registration fee is necessary, but those 
planning to attend should make reserva 
tions by writing to the director, M. W. Hin 
son, ¢/o The Technical Career Council, 19 
S. LaSalle St., Chicago %, Il 

Penns ania State Uni trd an 
nual seminar on automation vy held 
June 9-14 ith emphasi m automation 
for inv-binne manutacturing cost estimates 
control systems, utilization of standard com 
ponent ind other phase of automation 
Registration data and other information 
available from Chester Linsk Depart nent 
of Industrial Engineering I hie Pennsy! 
vania State University, Universit 

Veu York Uni \ cre 
tures to be held between Jur 
cover all phase ot vacuum metallus 
pumping systems, thermodynamik pe 
processes designs and operation of are an 
induction melting systems, etc. Cosponsors 
of the program are the department of 
metallurgical engineering and the ofhce of 
special services to business and industs 

Columbia Uni Ihe Graduate School 
of Business will hold two sessions at Arden 
House of 
ness Administration June 


The Executive Program in Busi 


16-July 27 
This six-week concentrated course for top 


management personnel is designed to 
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strengthen each participating executives 
concepts of planning decision making, ad 
ministration, et« and to augment his 
understanding of economic forces, both 
national and international, that affect busi 
ness The second session will be from 
mid-August through September, Additional 
information is available from H, S. Simpson, 
Director of Executive Programs, Columbia 
University Graduate School of Business 
116th Street and Broadway, New York 27 
N. ¥ 

Industrial Management Center. Cost re 
duction opportunities made possible 
through material handling improvement 
will be the conference training schedule 
June 16-29 for the engineers and executives 
who attend the 4th annual material han 
dling training conference at the Lake Placid 
Club in Lake Placid, N. Y. Elimination of 
handling bottlenecks, and better use of 
storage space, will be stressed. For further 
information, write J. R. Bright, Industrial 
Management Center, 56 Robbins Rd., Lex 
ington 73, Mass 

Human Engineering Inst. Dunlap and 
Associates, Inc., will again conduct this an 
nual institute for the 5th consecutive year 
The five-day program, June 17-21, will con 
sist of a planned sequence of lectures and 
small group discussions to acquaint design 
and development personnel from industry 
and military organizations with the newest 
data and techniques on Human Engineer 
ing. Enrollment will be limited in order to 
clevote appropriate amounts of attention to 
the specific needs and interests of individual 
participants Additional information — is 
available from H. E. Blank, fi 
1957 Human Engineering Institute, Dunlap 
and Associates, Inc., 429 Atlantic St., Stam 


Director 


ford, Conn 

Gatllard Seminar. Industrial standardiza 
tion will be the topic of Dr. John Gaillard 
five-day seminar June 24-28 which is to be 
Building 
29 W sSral St New York, N. Y [here will 


be 10 conferences, one in the morning and 


held at the Engineering Societic 


one in the afternoon each day. The seminar 
primarily is intended to assist management 
in the organization of standardization work 
ind to train staff personnel in the art of 
vriting specifications, For further informa 
tion and registration, write to Dt John 
Gaillard, Box 273, Rt. |, Briarcliff Manor 
N. Y. Reservations may be made in advances 
Vassachusetts Institute of Technolo 
Spec il prot onal programs ol one 
two-weel duration ranging trom missile 
acrodynamics to ps chologs ol man 
machine system will be offered tarting 
June Il and will continue through the 
eek of September 9 [hose in industr 
ind Government ill fine the inten 
essions an aid in refreshing and enlar 
their knowledge ith current advance 
the varied fields. Further information 
the ummer activitie t ivailable fro 
Summer Session Othe Room 7-10% 
achusetts Institute of lechnology 


bridge 39, Ma 


Test Tunnel for 
Ship and Plane Surface Roughness 


iw research by a University 


scientist are ¢ x pected to enable 


gners to predict the speeds of airplane 
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Future Meetings of Other Societies 


American Radio Relay League, June | 
Oklahoma State University 
Okla 
ASRE, Annual Meeting, June 2-5, Hotel 
Fontainebleu, Miami Beach, Fla 
SAE, Summer Meeting, June 2-7, Chal 
fonte-Haddon Hall Hotel, Atlantic City 
N 
American Manager t Association 
General Management Conference June 
», Statler Hotel, New York, N. ¥Y 
Manufacturing Conference, June 10-1 
Carter Hotel, Cleveland, Ohio 


Lahlequah 


EEI, 25th Annual Convention, June 
Palmer House, Chicago, Hl 


Chemical Institute of Canada, 40th 
nual Conference, June 3.5, University 
British Columbia, Vancouver, B. ¢ ( 


ASCE, Semiannual Convention, June 
Bullalo, N. Y 
NSPE, Annual Meeting, June 5-8, Statler 
Hilton Hotel, Dallas, Texas 
EJC, World Power Conference, June 5-10 
Belgrade, Yugoslavia 
Institute of Radio Engineers 
Professional Group n Production 
Techniques, Symposum on Produc 
tion Techniques, June 6-7, Hotel Wil 
lard, Washington, D. ¢ 
il Group nm Militar hlee 
Ist National Meeting, June 
19, Sheraton Park Hotel Wash 
ington, D. ¢ 
trd Conference on Nuclear Structure, 
June 6-8, University of Pittsburgh, Pitts 
burgh, Pa 
AIChE, June 9-12, Olympic Hotel, Seat 
tle, Wash 
Automation, 4th Congre ind Sra Expo 
sition June 9-13, New York Coliseum 
New York, N. Y 
American Society of Mechanical 
Engineers 
Semiannual Meetin 
Francisco, Calif 


Calil 


RETMA, Symposium 

abilit June 10-11, Hotel 

cuse, N. Y¥ 

American Rocket Society Se 

Meeting, June 10-19, Hotel St 

San Francisco, Calif 

Digital Differential Analyzer Council 
Meeting, June 11, I tite, Statler Hote 
Ne York, N. ¥ 

trl Western Plant Maintenance and En 
gineering Show June 11 ‘ \ 
torium, San brane ( 

SPE, Plastic 

June 14, Le 

Lowell, Ma 

ASTM Jum 

Hiall Hotel, Au 

Creative Engineering Seminar 

4 Pennsylvania State Us ol 

pu Universit Pa 

Institute of Acronautical Sciences 
nual Summer Meetis June | 

Angele Calif 

ASEE, Annual Meet 

nell Universi Ithaca, > y 

Business Efficiency Exhibition 

4 London, England 

Society Nuclear Medicine 

Meeting, June 20-25, SI 

homa Cit Okia 

ASHACE, Semiannual Me« 

%, Manoir Richelieu, M 

Canada 

The British Institution Radio Engi 
neers tre ; ! ' enh 











and ships before the designs leave the 
drafting board 
Dr. F. KR. Hama 


fessor institute for fluid 


assistant research pro 
dynamics and 
applied mathematics, has completed a new 
wind tunnel for the study of surface rough 
ne on the sides of airplanes or ships as it 
affects friction resistance of water or att 


According to Dr. Hama, the sides of 


airplanes of hips are both smooth and 
| J 


rough. Rough areas are caused by paint 
welding, or other protrusion 

“In our wind tunnel, we will be able to 
compare the velocity of air or water neat 
i smooth surface to velocity near a rough 
surlace Dr. Hama, test tunnel designer 
explained Phrough this measurement, it 
will be possible to determine the effect of 
surface roughness on friction resistance 
This will then provice 
of the 
cluded 


Ihe test section of the 


a correct prediction 
peed of a moving object,” he con 
wind tunnel is 
approximately 50 feet long, 5 feet wide 
and 4 inches high, Au 


hp motor, will be forced through the tunnel 


generated by a 50 


ata peed of more than 100 feet per second 

Surface roughness of the type found on 
the ides of airplanes and ships will be 
imulated on the ides of the laboratory 
wind tunnel when further experiments are 


bevun 


Arcs Go Round and 
Round in Lightning Arresters 


A small doughnut-shaped ceramic mag 
net making life miserable for arcs in 


lightning arrester The magnet placed 
mechanically “in series” with the gap sur 
face provides a constant magnetic field in 
the gap. When the are is drawn, it is at 
rig angle to the magnetic field and, 
theretlore pins like the armature winding 
ol an electric motor 

Previously, the arc tended to stay in one 


pot With 


duration uch a 


discharges of relatively long 


itching surges, there 


could be pitting at those spots on the elec 


trode surfaces. This eventually could change 
the arrester park over 


When the arc spins and moves, pitting 


CUTAWAY VIEW 
Mobilarc (registered trade mark) gap for light- 


(lower right) of the new 
ning arresters. Also shown is a diagram (fop) 


demonstrating how the Mobilarc gap ceramic 
magnet causes the arc to spin 
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cannot occur, so gap life is lengthened 
Also, the ability of the gap to interrupt 
power-follow current is improved 

Because the arc must spin, critical elec 
trode spacing has been simplified by plac 
ing a small pimple on one surface; only 
this pimple spacing is critical. Once the are 
is drawn, the magnetic field drags it off the 
pimple, and around the gap, which aids are 
Interruption 

The ceramic magnet is made of barium 
ferrite, which electrically is an insulator 
However, its magnetic life is virtually in 
finite. The magnet is enclosed in a_ brass 
shield so that the 


around the outside of the 


discharge currents go 
magnet and, 
therefore, do not demagnetize it. Currents 
of 100,000 amperes have been measured in 


the gaps with no ill effects to the magnets. 


Guided Missiles and Radar 


More Reliable after Super Sleuthing 


Guided 


fense weapons will be 


missiles, radars, and other de- 
more reliable in 
action, thanks to a super-sleuth with X-ray 
vision now used by Raytheon Manufactur 
ing Company to check special electron tubes 
going into these devices 
The sleuth, a specially 
matic N-ray 


designed auto 
detector, photographs up to 
18,000 special subminiature tubes per day 


and ferrets out flaws hidden to the human 


Raytheon News Photo 


X-RAY SLEUTH makes sure special electron 
tubes will be reliable in guided missile, radar, 
and other defense weapons action. An auto- 
matic X-ray detector (center) photographs up 
to 18,000 tubes daily and ferrets out flaws 
The revolving circular table automatically feeds 
each tray holding more than 100 tubes to its 
inspection position, 


eve, which some day may cause that tube 
and the weapon using it to fail 

Recently placed into operation by Ray 
Newton, Maas 


X-ray apparatus probes each midget tube 


theon at it tube plant, the 


from three different angles 


revealing its 
X-rays 


peer through the tube’s 30 or more delicate 


innermost structural 


secrets The 
parts cramped into a space only one inch 
long and a quarter-inch round. Some parts 
are tour times finer than a strand of human 
hat 

Also scrutinized tor possible defects are 


some 15 or 20 welds connecting the parts, 


Of Current Interest 


the glass seal, the spacing between parts, 
loose metallic particles, and the glass 
casing. X-raying is the only way to tell 
whether a true weld has been made with- 
out pulling the weld apart. 

The automatic apparatus, it is believed, 
will permit a tube manufacturer, for the 
first time, to X-ray tubes in mass production 
quantities, The new unit has 60 times 
greater capacity than the experimental de 
vice used in the past to test 
limited lots for military use 

Study of the X-rayed tubes, Raytheon 
engineers state, may help provide a better 


tubes in 


understanding of the effect of cosmic rays 
on tubes carried aloft in the atmosphere by 
guided missiles 


Cleveland Electric 
Initiates Polio Emergency Service 


Designed to erase any fears of possible 
power failure in homes of polio patients, a 
been an- 
Ihe Cleveland Electric Hlum- 
Public Square 


special emergency service has 
nounced by 
inating Company, 75 
Cleveland, Ohio. 

Established on a system-wide basis, the 
procedure provides a 24-hour alert is 
directed from the company’s Cleveland and 
Ashtabula communications centers to help 
protect polio patients throughout north- 
east Ohio 

Under the plan, homes of polio patients 
on a special list will get immediate assist 
ance should wind, rain, snow, or any other 
factor cause a power interruption or fail 
ure. If trouble develops, the men in the 
company’s trouble section are alerted at 
once should the home of a polio patient be 
affected The family of the patient is 
notified by the company that needed repairs 
are under way 

When necessary, one of several portable 
generators strategically located throughout 
the company’s four-county service area is 
dispatched to the scene. Line crews give 
first priority to restoration work in the 
patient’s home area 


Numerical Control of Jig Borers, 


Hole Grinders, and Rotary Tables 


The development and perfection of a 
wholly new system of numerical control as 
applied to its line of jig borers, vertical 
hole grinders, and rotary tables was an 
nounced recently by Pratt & Whitney Com- 
Ine (PRW), a 


Penn-Texas Corporation. At the same time, 


pany, subsidiary of the 
announced the delivery of 
Aircraft En 
Company in 


the company 
the first of these units to the 
gine Division, Ford Motor 
Chicago, Illinois 

This system of numerical control is be 
lieved to be the 


nearest approac h yet 


devised toward complete automation of 


machine tools of this type. It makes possible 
automatic 


accurate within 


0.0001 inch and is heralded as one of the 


positioning 


most important new developments in the 
machine tool industry. Vital machine tools 
that formerly could be used only as tool 
room equipment can now be made available 
for efficient volume production purposes 


Under PXW’'s numerical control system, 
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PEW Neu Pi 


DIGITAL INFORMATION punched into tape 
(foreground) automatically operates P&W verti- 
cal precision hole grinder (background) from 
operator's control panel (left). 


all blueprint data needed for locating, in 
dexing, boring, and grinding is stored on 
punched tape and translated directly into 
mechanical action by the machine I he 
system actually feeds blueprint information 
directly to the machine 

Since 


matic 


‘Numerical Control ollers auto 
programming, the high precision of 
}'2 borers, precision hole grinders and 
rotary tables is made available for produc 
easily ind 


tion work. Punched tapes are 


economically prepared, and take the place 
of costly and complex fixturing. Thus, auto 
mati programming and operation become 
practical for short production runs and for 
the machining of one or two preces with 
multiple holes at a minimum of operator 
fatigue 

based on the 


Ihe system is common 


decimal system (decimal of an inch and 
decimal of a degree of arc), and the dimen 
sions shown on a blueprint are punched on 
tape as easily as numbers are tabulated on 
an adding machine. This decimal system 
climinates the necessity of making complex 
mathematical “translations” which are re 
quired by automatic control stems based 
on binary numbers 

In the case of the numerical control sys 
tem PxYW 


punched records were 


engineers established that 


preterable to mag 


netic o1 optical storage of digital data 


because of the simpler equipment neces 


sary to sense a punched hol 


Electrical into Sound 


Energy without Diaphragm 


A new means of transforming electrical 


energy into sound energy without the use 


leve loped by en 


Charles 


of a diaphragm has been « 
gineers of the Dukane Corp., St 
Ill 

This development 


called the lonovac 


consists of a small open-ended quartz cell 
about the size of a peanut shell. One of the 
chambers of this cell narrows down to an 
aperture about the size of an automatic pen 
cil lead 


mole 


Within this small space ai 


cules are bombarded with a high frequency 
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high-voltage current which ionizes 

\ 20-mec oscillator supplies this ionizing 
energy to the air by the medium of a thin 
metallic unit. As this oscillator voltage va 
ries trom positive to negative peaks, the 


molecules of air within the chamber are 
correspondingly pushed in and out, creat 
ing the pressure and raritied areas necessary 
for the creation of sound 

When the 


player, the 20-me oscillator current is mod 


system is used with a record 


ulated with the output of the audio ampli 
fier and these variations are imparted to the 
ionized air giving rise to the equivalent of 
the pumping action of the usual loud 
speaker diaphragm. The oscillator coils and 
tube are shown on right of the chassis with 
the cover removed: the coupling coils tor 
the modulated r-f voltage are shown in the 


separate case under the compartment with 


THE OSCILLATOR with cover removed is on the 
right of the lonovac chassis. Coupling coils are 
shown in the middie of the reproducer unit in 
the upper compartment of which is the quartz 
cell in the throat of the rectangular horn 

the quartz cell. The center of this is in line 


with the throat of the rectangular horn 


which has a cutoff at 3 ke. This is a 17-watt 
unit 
The frequency response of the system is 
essentially flat from about 1,800 evcles up 
ke, at 0.64 volt across 16 ohms 
is stated by the Dukane engineers that 
there is no interference ith television re 
ception, because of the efficient oscillator 


shielding and the coaxial cable employed 
obtained 


horn. It 


Lower cutoll frequencies can be 


by len 


is also planned to manufacture 


thening and enlarging the 
units up 
to 100 watts or even higher. The distortion 


of the unit shown i ibout 


Inasmuch as the lonovac stem he 


extended up in the ultrasonic frequencies 
tS tise ire le mreater in meds il ¢ earch 
and industrial circles than in the entertain 


ment field 


Electronic Test of 


Distributors on Assembly Line 


An ignition distributor development pro 


gram has been climaxed by pormsoring the 
development of a new high in ienition di 
tributor ill-elec 


quality control—the first 


tronic distributor test stand. Installation of 
a battery of this new equipment in the Ford 
Parts and Equipment Division plant in Yp 
Mich Motor 


Compan vith distributor uniformity here 


silanti provides the Ford 


tofore unknown in the motor vehicle in 
dustry 


I he ec unit ce cloped and manutactured 
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by Airborne Instruments Laborat \ll 
Mineola, N.Y o Ford Motor specifications 
check each 
" 


duced by the Ypsilanti plant, displayin 


functionally distributor pro 
parameters oft performance in pictor 

on a 17-inch television picture tube fo 
bration by operating and quality control 
personnel 


The All 
for the 


distributor test stand 


production-line testing of a 


assembled distributor The equipment 


plays the following operational characterts 


tics of a distributor 1) dwell and 


uniformity advance - angle versus 


) firing uniformity, and (4) ads 


versus-vacuum, All information is displayed 
to the operator on the face of a 17-inch tele 
vision-type cathode ray tube having a lon 

persistence phosphor The «ispla ive 


vertical direction and 


Theo 


10 inches in the 
inches in the horizontal direction 
ill accuracy of the equipment 
1 of tull seale on either axt 
has been made for a tolerance 


laced over the cathode ra t 7 


\ calibrated angle 
the drive shaft of the equipment tor chech 


pulser ts supplied on 


ing the nominal maximum advance pot 

and the nominal dwell point on the « 

mask, and circuits are provided for 

venient calibration check by the oy 
The over-all power requirement 


equipment is about 4 kva at 440 volt 


SUBJECTING each distributor to a more severe 
range of conditions than it would normally 
encounter in the automobile engine, the ana 
lyzing equipment ensures optimum durability 


and performance, 


c. The o 


quipment 1 1) osrnctie 
inches deep, and leet higl 
the orking 

eight ol 


pound 


ards a 


AIME Annual 
Meeting Highlights 


J K Richardson, assi fant general 
wer, Chino Mines Division, Kennec« 
per Corporation, Hurley, N. Me 
Metall 


American Instit 


the annual Extractive 
luncheon of the 
ing Metallurgical na 
neer \IMI during their annual meet 


The luncheon was held at the Ju if 


Petroleum 





yew Orleans, La, Mr. Richardson spoke on 
Horizons—New 


the subject “Nes Responsi 
bilities 

New developments in industry and their 
bearing on social responsibilities were dis 


cussed by Mr 


become 


Richardson, As automation 
more pre alent, it was stated, we 
labor, Myr 
relationship 


create additional problems of 


Richardson also developed the 
of industries to communities as industrial 
changes come about 

During the five-day annual meeting many 


ubject relating to the technology and 


economics of mining, metallurgy, and pe 
troleum ere covered 


Ihe Othece of vaval Research 
AIMEE at a dinner meeting of its Metals 


cited 


ich, held in Ne Orleans, tor its “etlec 


e and continuing support ot fundamental 


earch in metallurgy and the physics of 


tu This is the 10th Anniversary of the 


establishment of Othce of Naval Research 


Phe citation reads in part mstru 


mental in the training of over three hun 


cles md filty graduate tudents and the 


prosecution of researcl project that re 
even bundred and filty tech 
Othee of Naval Research 


metallurg has 


nical paper the 
yoyram wt made ai sig 
| 


nifiant contribution to th metallurgical 


profession Phi program research has 
demonstrated that there « be a continu 
ing, ellective partnership between the Gov 
ernment the tiniversitte and other rm 


earch groups in the pursuit of significant 
basic investigation Phe publications stem 
ming trom thi ork have reflected credit 
in the investigators and the Office of Naval 
Research 

Ihe citation wa 
\. I. Metsger, USN, who received it on 
behalf of Rear Admiral 
Chiet of Naval Research, The citation was 
Robert Mehl, head of the 
department of metallurgical engineers, Car 


Institute of 


presented to Captain 


Rawson Bennett 


presented by Dh 
nevi Dechnology 
Following taken at the 
meeting held in Nev 


American Institute of 


ction innual 
Orleans, La the 
Mining, Metallurgi 
cal, and Petroleum Engineers (AIME) now 
conducts its activith through a reorgan 
ived structure 

Previously known as the Mining 


Metal 
AIMI 
these units now are the Society olf Mining 
AIMI thre Metallurgical So 
ciety of AIME and the Society of Petroleum 
\IMI 


1 


lurgical and Petrolem 
hngineers of 
bnginees ol 


fhouch each has its 


own othees ine idministrative setup, the 


three constituent under 
AIME Board of Directors 
national president of AIME is G. J 
of Ishpeming, Micl general man 
wel the Cleveland-Clifls Iron Co, The 
secretary is BE. O. Kirkendall. Headquarters 
ot AIME and the Mining and Metallurgical 
ocieties are in New York, N. ¥ The Pe 
troleum headquarter 
bexa 
| \. Jone first president of the Society 
of Mining 
of the 


seph Lead Co., in Bonne 


SOcICTICS remain 


control of the 


continues in Dallas, 


Fngineers of AIME, is manager 
Southeast Missouri Division, St Jo 
lerre, Mo 

the president of the Metallurgical So 
AIME if ] ( Kinneat J! ot Me 


veneral manager, Nevada Mines 


ciety of 
Gill, Nev 
Division, Kennecott Copper Corp 

The first president of the Society of Pe 


AIME is J]. P. Ham 


troleum Engineers of 
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mond, assistant general superintendent of 

Pulsa, Okla 
The new AIME bylaws provide that the 

Metallurgical Society of AIME shall consist 


of the 


Amerada Petroleum Co., 


Institute of Metals Division, lron 
and Steel Division, and Extractive Metal 
lurgy Division. The Society of Mining En 
AIMEI 


Industrial Minerals Division, Min 


gineers of shall consist of the Coal 


Division 
| Division, and Mining 


era tencficiation 


Division The 
AIME 


Geology and Geophysics 


Society of Petroleum Engineers of 
is not set up in divisions 


Fach of the 


will name the 


three Societies, in rotation, 
AIME national president for 
one year. Each year, each of the 


will elect two AIMI 


three years and will designate two of its 


Societies 


national directors for 


seven institute directors as AIME national 


vice-presidents for one year 


Radio Engineering Show 


and IRE National Convention 


Ihe world of 
during the 1957 National Convention and 


electronics was revealed 


Radio Engineering Show of the Institute 
of Radio Engineers (IRI 

New York, N. Y 
ind scientists who came to the four-day 
meeting at the Waldorf Astoria Hotel and 
the New York Coliseum from all over the 


, was host to the engineers 


United States and many foreign countries 

The IRE’s highest technical award, the 
Medal of Honor 
Stratton, chancellor of Massachusetts Insti 
MIT), for outstanding 


contributions to the development of radio 


was presented to | A 


tute of Technology 


engineering as a teacher, physicist, engineer, 
author, and administrator 

Phe Founders Award, given on special 
occasions only, was given to R. A. Heising 
former Bell Telephone Laboratories engi 
neer, for his work in helping to establish 
IRE headquarters, and other contributions 
©. G. Villard, Jv., Stanford University, re 
ceived the Morris Memorial 


Prive for work in connection with meteor 


Liebmann 


astronomy and ionosphere physics 
Ihe Browder ] 
Prive went to D \ 


Fhompson Memorial 
Buck, MIT, for his 
paper on Phe Cryotron,” a superconduc 
tive computer component, The Harry Dia 
Memorial Award 


Signal Corps 


mond went to George 


Goubau Signal Corps Engi 
necring Laboratories, for his researches in 
ionospheric physics and discovery of sur 
face-wave transmission 


The Viadimir K. Zworvkin 
Prize was given to Donald Richman 


Iclevision 
Hazel 
for discoveries in color television 
The W. R. G. Baker 
three persons for work in the field of tran 
sistors—R. |. Kircher of Hughes Aircraft 
Co., and R, I Trent and D. R, Fewer of 


sell Telephone Laboratories 


tine Corp 


Award was made to 


itself"’—the 


received special em 


\ problem “as broad as life 
Inanagement of people 
phasis as psychologic il aspects of engineer 
ing in industry were discussed by experts 
in personnel management and psychology 
who told the electronics engineers that “en 
rineers are 


prone to be think-centered 


rather people-centered, even when 
they take over management functions.’ 


\ new 


that enables polio victims to use respira 


experimental electronic system 


tory muscles that are still intact to control 


breathing of the iron lung was described 
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by Dr. L. H. Montgomery, Vanderbilt Uni- 
versity School of Medicine. 

An “inductive inference machine” that 
can learn how to solve arithmetic problems 
based on a few correct examples was de- 
scribed by R. J. Solomonoff, Technical 
Research Group, New York. 

A magnetic tape recording system for 
teaching electrocardiography was described 
by G. N. Webb and Dr. W. R. Milnor, 
Johns Hopkins Univ. School of Medicine, 

Details of an electronic light amplifier 
panel that can increase by 1,000 times the 
visible brightness of a projected light image 
and convert X rays to bright visible light 
were given by Benjamin Kazen, RCA Labo- 
ratories, Radio 
(RCA) 

Another 
trostatic 


Corporation of America 


novel display device, an elec- 
character-writing 
scribed by Kurt Schlesinger, B 
and A. F. Hogg, Motorola, Inc 
Methods tor 


tween a radio or television transmitter and 


tube, was de- 
Maggos, 
using high mountains be 
receiver to improve, rather than hinder, the 
reception of UHF signals were described by 
R. FE. Lacy of the Signal Corps Engineering 
Laboratories, Fort Monmouth, N.] 

Other reports given at eight sessions dealt 
with the role of electronics in improving 
both aircraft and pilot performance 

The problem of sending coded messages 
as speedily as possible and yet with the least 
chance of error was discussed in a session 
on Information Theory by W. B 
and B. I Buchanan of the Air 
Cambridge Research Center. 


Bishop 


Force 


Engineers at the U. S. Air Forces’ Rome 
(RADE Rome, 
N. Y., discussed a practical source of elec 


Air Development Center 


trical energy that uses heat from decay of 
radioactive isotopes to drive a semiconduc- 
device 


tor thermopile”—a__transistor-like 


which produces electrical energy when 
heated. 
In a paper on 


tures can be used in electronic “brains” to 


“biconjugate networks,” 
Budenbom showed how these struc 
attain far higher speeds than present-day 
computer circuits 

Computer from International 
(IBM) and Remington 


Rand Univac discussed the use of computers 


experts 
Business Machines 


for designing ultrareliable circuits based on 
lift-test data 

Under pressure of the military’s guided 
missile program, the electronics industry 
has intensified a study of equipment re 
liability which 


eventually may result in 


televisions and radios that will function 


“indetinitely” without failure 
Ihe Air Force has developed a program, 
described by J]. J. Naresky, RADG 


expresses reliability of equipment in terms 


which 
of actual numbers, Each component in the 


particular equipment has its own “prob 


ability of failure” number 

Ihe electronic mail sorting system, de 
scribed by M. M. Levy and A. Barszezewski, 
has been under development by the Cana 
Office Ottawa 
(Electrical Engineering, 


1144) 
During sessions at the Waldorf 


dian Post Department in 


December 1956, p. 


Astoria 
and Coliseum, 280 papers were presented, 
covering 24 main branches of the art, rang 
ing from radio astronomy and medical elec 
tronics to that of color television and high 
fidelity 
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Beacon for 
Small Planes Is Developed 


A siren voice beckoning not toward dis 
aster but to safety will soon be heard by 
pilots 

The feminine tones of the “Talking Bea 
con,” a portable unit that can be put into 
operation within an hour, electronically will 
“steer” thousands of light planes to safe 
landings. Most small craft pilots never be 
fore have benefited from radio beams 

This newly developed instrument pro 
vides the pilot with the correct compass 
heading to the airport. The beacon’s voice 
gives these headings for planes located at 
any point on the compass. This is a boon to 
small planes because it eliminates the need 
for heavy and expensive airborne instru 
ments. All that is needed is a standard vhf 
receiver and a compass 

The selection of a woman's voice for the 
beacon involves more than allure, Feminine 
tones broadcast more clearly than masculine 
ones, a fact reflected in the increasing num 
ber of women at control tower microphones 

Developed by Air Associates under spon 
sorship of the Army Electronics Proving 
Ground, Fort Huachuea, Ariz., the beacon 
can be received more than 50 miles away, 
depending on altitude 

The U. S. Army Signal Corps has first 
claim on production for its world-wide logis 
tical network. On a co-ordinated civilian 
basis, only about 150 units would be needed 
to blanket the United States, but there are 
many foreign countries with vast sparsely 
populated areas whose bush pilots will find 
the beacon an invaluable navigation aid 

Amazing in its very simplicity, the Air 
“Talking Beacon” looks like a 
box with a revolving bed spring overhead 


Associates 


This box is an enclosed metal body of the 
type used on commercial trucks. It contains 
electronic equipment and supports an 18 
foot mast, transmitters, and antennas 

As the antennas revolve, a voice gives the 
direction of the beam at 15-second intervals 
or every 20 degrees, A pilot flying between 
two beams will pick up both and can judge 
his proximity to each within three degrees 
by the relative strength of their weception 
When he is on one beam he will hear it 
loud and clear. The two at his flanks will 
come in very weakly 

By tuning in on two stations, he can use 
simple mathematics to find his exact posi 
tion as well as distance from the nearest 
airport 

I he 


makes it easily transportable. The antennas 


yveacon’s truck body construction 


disassemble i. order to be stowed inside 
while the unit is being moved. Total weight 
is less than two tons. On location, the bea 


con can be set up quickly without a land 


survey o1 complicated procedure 
Center for 
Electronic Calibration 
Construction has begun on in Elec 


tronic Calibration Center to be established 


at the Boulder (Colo.) Laboratories of the 
National jureau = of 
Scheduled for completion in 1957, the ne 


center ill provide the NBS wit! reatly 


Standard NBS 
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expanded facilities for electrical and elec 
tronic calibration services at all frequencies 
now in general use 

The Calibration Center is being set up 
in response to the armed services’ urgent 
and continually increasing need for accu 
rately calibrated electronic equipment to be 
used in radar, aircraft control, and missile 
guidance. About half the cost of a modern 
fighter plane now goes into electronic de 
vices for navigation, fire control, and other 
purposes. In order for this equipment to 
work together as a unit, each of the sepa 
rate components must be specihed con 
structed, and evaluated according to accu 
rately calibrated reference standards 

kor example in alr-to-aw refueling of 
U.S. Air Force 


equipment is used to rendezvous the tanker 


planes, radar navigation 


with the aircraft to be refueled. To assure 
contact between the two aircraft, their 
navigation equipments must be precisely 
calibrated in terms of a single trequency 
standard, This requires a total of 29 test 
instruments, each accurate to 1% lo 
calibrate the test instruments to this accu 
racy 25 measurement standards, accurate 
to 0.018, must be used. Such uniformity 
requires inspection and calibration of all 


secondary standards by a single agency in 
terms of a master set ol standards 

Initially, the center will perform cali 
brations at particular fixed frequencies al 
ready in wide use ranging up to 40,000 me 
However, its eventual aim will be to meas 
ure and standardize all usable electrical 
and radio quantities from direct current, 
or zero trequency, to at least 100,000 me 
Work in the range from direct current up 
to 30 ke will be shared with the NBS 
Washington Laboratories. At first, the Fed 
eral Government is expected to be the 
largest user of the calibration service, but 
the Center's facilities will also be available 
to industry, universities, and scientific or 
vanizations 

The quantity of these calibrations re 
quired today is so great that branching 
chains of measurement are necessary to ex 
tend the primary standards to the shop or 
field instruments, the end goal of the cali 
bration process. The large number of links 
in each chain, through which the units 
of measurement must be transferred, re 
quires the highest practicable accuracy at 
each step in order to assure idequate accu 
racy of the shop and field instruments. The 
new Calibration Center should provide an 
efllective means of transmitting accurately 
the nation’s basic electrical standards at all 
frequen ies to a wide Variety ot users 

The Calibration Center ill maintain ref 
erence standards derived from the absolute 
ohm and volt. Those standards most urg 
ently needed for the initial period of op 
eration are now under construction. Hov 
ever, new standards will undoubtedly be 
required in the future to replace reference 


standards mace obsolete by technological 


advances 
The Center will have a staff of about 50 
headed by H. W. Lance. It ill funetion a 


part of NBS Radio Standards Laborator 


hich has been charged with the responsi 
bility for basic research and development 
leading to improved radio standards, meas 
rrements techniques ete for all r-f and 
microwave electrical quantities Ihe Lab 


oratory also is responsible for primary radio 


tandards 


Of Current Interest 


NEW BOOKS 


The following new books are among those recently 
received at the Engineering Societies Libra: tn 


less otherwise § specified books listed have been 






presented by the publishers The Institute assume 
ne responsibility for statements made im the fol 
lowing summaries information fer which i taken 


from the prefaces of the books in question 


ANALOG COMPUTERS THEIR INDUS 
IRIAI APPLICATIONS Proceeding oft ‘ 
Symposium, April 1956, Sponsored and Published 
by Midwest Research Institute, 425 Volker Blvd 
Kansas City 10, Mo. 210 pages, 842 by IL inehe 

paper. $5. Eleven papers and a round-table di 

cussion devoted to the use of computers for ce 
sign and operation of engineering systems, fhood 
routing and other hydraulic problems, economic 
programming, industrial control problem inca 
other technical and nontechnical problems 


ANALYSIS FOR PRODUCTION MANAGE 
MENT. By E. H. Bowman, R. B. Fetter. Richard 
D. Irwin, Inc., Homewood, Hl., 1957. 505 pages 
6 by 9% inches, bound. $7.80. This text for 
university student and interested industrialist 
provides an analytical approach to economic 
problems of production management. The meth 
ods of analysis potentially useful in making 
economic decisions mostly involve mathematics 
and are organized in four major groups: orienta 
tron mathematical programming Statistical 
analysis, and economic analysis. [he authors 
both assistant professors of the School of Indus 
trial Management a 


the Massachusetts Institute 
ot Technology, use many cases drawn from real 
situations as illustrations 


APPLIED ANALYSIS. By Cornelius Lanczos 
Prentice-Hall, Inc., Englewood Cliffs, N. ]., 1956 
559 pages, 54@ by 8% inches, bound. $9. The 
purpose of this book is to cover the area between 
“pure and strictly ipplied” mathematics b 
presenting the analysis and design of finite 
processes which rapidly approximate olution 
of an analytical problem This handling o 
major mathematical tools to minimize error in 
a relatively small number of steps is of prima 


interest to the engineer and physicist who can 
use them 


COMPANY INVESTIGATIONS OF AUTO 
MATIC DATA PROCESSING. By P. B. Lau 
bach. Division of Research, Harvard Busine 

School, Soldiers Field, Boston 6%, Mas 95 

258 pages, 544 by 8& inches, paper. $3. Intended 
as an aid to management personnel interested in 
the use of computers for business data, thi 
book describes briefly computer components and 
programming presents cam histories of com 
pany evaluations of data processing method 
and considers in detail the steps to be taken in 
investigating the practicability of a data proce 

ing systern, Chapters on cost and savings estimate 


and on the selection of equipment are included 


ELEK TRISCHE UND MAGNE TISCHE POTT 
IIALFELDER. By Herbert Buchholz. Springer 
Verlag, Berlin, Germany, 1957 52 page tin 
by 9% inches, bound. DM 72. A thorough mathe 
matical treatment of electrical and magnet 
potential fields, which deals with the two type 
of boundary value problem rising im electre 
tatics, magnetostatics, and the electric curren 
[he fundamental physical law ure tated; the 
mathematical approach and operation ive cle 
eloped and emphasized throughout, especiall 
the Laplace equation md both plane and 3 
dimensional electrical and magnetic tields are d 


cussed including high-frequene 


GRAPHICS FOR ENGINEERS. By W. J. Luzac 


der. Prentice-Hall, Ine Fnglewood Cliff N. J 
1957 97 page 6 by G4 tnehe bound. $8.6 
A book on enginecring drawing ‘ ch cover 
fundamental but in which emphasis is on en 
yincering yeometr multivic representation 
basic descriptive geometr mul freehand sketcl 
ing. Particular attention is given to perspec ‘ 
pictorial md = graphical nethod fon olving 
engineering problems lhe purpose is to deve 

he ability to ualize spatial conditions and 
use graphical formes of representation a 1 mean 
of communication. There is a wcial chapter on 
raph chart ind nomogram 

LEXIOUT IECHNIOUL brane \ 
Angiais-brancai B cu Malvormn Cauthietr 











villars, Par France, 1956. 2 volume 54 by 8M% 


inoche paper. $7.06 each volume [his standard 
English-French technical dictionar now in its 
fourth edition, has now a companion French 
Pnglish volume. It covers the entire field of tech 
nology construction work of all kinds, machine 


ind machine shop practice, electrical engineering 
and electronics, shipbuilding, mining, metallurgy 
Different 


ings are given for various contexts, and numerou 


petrolcum, transportation, ete mean 
examples of phrase ind combinations are given 
for many words. General words are not included 


except in pec fie ippl cation 


PROGRESS IN NUCLEAR ENERGY. Series 8 

Ihe Economics of Nuclear Power Including Ad 

Fidlited by J. Guéron and 

other McGraw Hill Book Comy ‘ Ine 430 
4 


W. 42nd St New York %6 y 19 
‘ 


ministration and La 


7. S13 page 


by OM inche bound. $17. Thi 


) olume is the 
beginning of the formulation of a series of tech 


nique for the economic evaluation of atomic 


There are five 
the heat ina 


power ection i summar of 


electricity resource ot various 


countric md their predicted needs for the next 
“) year hich are tikel to require unusual 
energy ure general nuclear power economic 

nuclear fuel cycle mad their possibilitic reactor 
programs and reactor economic data: legal and 
viministrative problems involved in the indu 
trial utilization of Much of the 


information is trom the Geneva conterence 


itomic energy 


RECORDS AND RESEARCH IN ENGINEER 
ING, AND INDUSTRIAL SCIENCI i 7 
Holmstrom. Chapman & Hall Lad London 
Pngland, third ecditic 1956. 491 page Vb 

inche bound, 60 Ihe author's stated theme 
j that purposetull directed experimental re 
earch and efficiently exploited records are in 
terdependent mecessitic for progre The first 
part of the book describe methods of research 
ing notes on relevant literature, and discussing 
organization, research activitic md publica 
tions of national and international scientific insti 
tutions and societic Ihe remainder of the book 
ibout a quarter of the content describes 


types 
of record report irticle documents and 


book bibliographical aid ind) method for 
! Thirty 


mquiring torn nd searching records 


pages of bibliography are appended 


Dit SELBSTTATIGH 
Leonhard. Springer Verlag 


REGELUNG By A 
Kerlin, Germany, sec 
ond edition, 1957 70 pages, Oa by Ol4 inche 
bound, DM ) This text discusses the basic 
theoretical principles of automatic control as well 
i practical example ot it use Following a 
chapter on fundamental malytical and graphi 
cal methods for tl determination of suitable 
control pre ‘ ire considered in detail I he 
stability of control is then examined, The final 
ection is devoted to methods for the determina 


tion of appropriate control constant 


PHERORIE UND TECHNIK DER PULSMODL 
LATION hy I Holvier and H 


Springer: Verlag 


Holswarth 
Germany 1957 HOS 
bound, DM 57. Theor 
md practice of pulse modulation are covered in 
detail bey 


teriin 
pages, 64 by 9% inche 
inning with a review of the various 
eparate method and combinations, Basic cir 
cult ind other fundamental engineering aspect 
ive explained. Over 100 pages are devoted to 
transmission distortion, influence of “noise and 
comstruction of communication tems utilizing 
pulse modulation, Lopi red include anal 

is of time tunction 


uantized signal coding 


mul generators of ‘ type ol oscillations 


Library Services 


ENGINEERING 
hook may le 
\lht 


charge I hie 


Societies Library 


borrowed by mail by 


members tor a small handling 
library also prepares 
bibliographic maimtamns search and 
photostat service md can provide 
microfilm copies of any 


Adare 


Director, Engineering 


item in its 
inquiries to R. 
Sock 


Library West Soh St Nev 


collection 
Phe Ip 
tics 
York 





PHE RADIO AMATEUR’S HANDBOOK, Pub 
lished by the American Radio Relay 
Inc., West Hartford 7, Conn 


156 page 64% by 9} 


League 
s4th edition, 1957 
paper, $3.50. This 
edition incorporates the latest in accepted practice 


inches 


and includes basic theory sections, radio construc 
tion information and a catalog section in which 
specifications and measurements of communica 
tion equipment are given, New equipment in all 
There 
principles, semi 
receivers and 
antennas and high-power 


categories is included throughout the book 
are chapter on vacuum tube 
conductor devices transmitters 
amplifiers are 


new additions to the vhf section. An index to 


Beam 


the vacuum tube and semiconductors data section 


lists the tubes in alphabetical and numerical 


LITERATURE 


order tor easy reference 


TECHNICAL 


The following reeently litera- 
ture ay be of terest of Electrical 
Engineering. All inquiries addressed to 


FARM ELECTRIFICATION RESEARCH. A 
report on special studies and research contributed 
to or conducted by electric operating companies 
from January 1951 through December 1955 has 
been published by Edison Electric Institute. The 
60-page report, compiled by the Institute's Farm 
Group 222 


ummariz separate research projects 


or special studies supported or sponsored by elec 
trie COMP ATNE 
Work i carried on to determine the 
effectivene of electric applications in such fields 


as barn cleaners, calf pen heating, egg collection 


covering 8&7 different categories 
being 


and cooling, fruit processing, greenhouse heating 
and ventilation irrigation, pest control 
poultry disposal 


crop processing 


plant 
livestock feeders 
automatic smokchouse 


propagation 
tobacco 
Reports from 29 states and 
included in the publication. There 
were 28 land grant colleges or universities par 
ticipating in the studies. A number of projects 
included in the report are 
I S. Department of 


curing, and wiring 
Canada are 


supported by the 
Agriculture. The new re 
port contains research activities information not 
covered in published in De 
Available at $1.25 per 
copy from Edison Electric Institute 

ton Ave New York 17, N. ¥ 
will be furnished on request 


similar reports 
cember 1949, and 1950 
9 a 
120 Lexing 
quantity prices 


BALLAST SOUND RATING CALCULATOR 

GEN-I4 A new sound rating calculator for 
ballasts to aid specifiers of fluorescent lighting 
installations in determining beforehand whether 
or not the will encounter a noise problem, has 
been announced by the General Electric 
pans (st ballast department The average 
sound level of all GE ballasts currently listed 
has been measured, This sound rating measure 
ment is stamped on each case. By knowing this 
number of ballasts in installation iv 
md = accoustical 


Com 


ratin 
characteristics of room, and 
room's ambient sound level), specifiers can deter 
mine whether or not a sound problem exists 


According to GE 


dlicates 


engineers, the calculator in 
whether the noise problem will be annoy 
ing, audible, slightly audible, or inaudible for 
the particular application, The specifier is then 
thle to select ballasts with proper sound rating 
The sound rating calculator can be obtained by 
ending $I with name and address to 
Section 1662 


General 
Electric Company Schenectady 5 


N. ¥ 


CEN TRALAB CONTROL GUIDE. Centralab 
Division of Globe Union Ine mnounce avail 
Pocket Control Guide No. 5. This 


handy control cross-reference guide i 


ibility of it 


published 
eminnually to make the latest and most up 


to-date replacement control information avail 


ible to evervone. Hundreds of new listings are 


in the 106 pa which fit neatly into pocket or 


repair kit. Priced at 20¢, it will be 


ivailable at 
il Centralab distributors or by writing direct 
to Centralab, Division of Globe Union Inec., 900 


EF. Keele Ave Milwaukee |, Wis 


COLOR IN PROFESSIONAT 
IURES. Published by the Society of Motion 
Picture ind Lelevision Fngineer SMPTI » 
West 42nd St New York 36, N. ¥ The 104 page 


baovwh ? color page 


MOTION PIC 


represent more than a 
cat work by a special committee of experts 
workin SMP TLE’s Color Committee 
The 12 chapters take up such topics as 


under the 


charac 


teristics of color color films ind) = processes 


photographing 4 motion picture in color pecial 


Of Current Interest 


effects, color processing and printing, and re- 
lationship of motion pictures and color television, 
Copies have been distributed to all SMPTE 
members in good standing. The book is avail- 


ible to the public at $3.50. 


DESIGN OF ELECTRONIC EQUIPMENT 
FOR MAINTAINABILITY. J. D. Folley 
and J. W. Altman, American Institute for 
search for Wright Air Development Center. April 
1956, 180 pages. $4.50. (Order PB 121439 from 
Office of Technical Services, U. 5. Department 
of Commerce, Washington 25, D. C.) Mainte 
nance of complex electronic equipment is a 
major problem of the military services, particu 
larly in view of the shortage of highly skilled 
maintenance technicians. This handbook presents 
information intended to forestall costly, time 
consuming maintenance of operating electronic 
systems by “building in” provisions for effective 
maintenance during development of the equip 
ment. Features of design which will afford pre 
ventive and maintenance of both 
ground and airborne electronic systems are pre- 
sented 


corrective 


PREVENTION OF MECHANICAT 
PIONS IN ELECTRONIC CHASSIS—DESIGN 
MANUAI Ww I Stokey, (¢ I Zorowski, and 
F. ¢ Appl Carnegie Institute of Technology for 
Rome Air Development Center. September 1955 
9) pages. $2.50 Order PB 121564 trom Office 
of Technical Services, U.S Department of Com 
merce, Washington 25, D. C.) Previous investiga 


VIBRA 


tions had shown that mechanical damage will 
occur to an electronics chassis subjected a 
sustained vibration of the same frequency as 
the natural frequency of the chassis. For maxi 
mum protection against resonant vibration, the 
natural frequency of the chassis must ordinarily 
be somewhat higher than that of the 
isolator assembly. By the method of frequency 
determination described in this manual, the de 
signer may identify the lowest natural frequency 
of a chassis. The setting up and solution of 
the determinant for the frequency equation is 
discussed, along with the 


Chassis 


necessary cigenvalues 


WAVE PROPAGATION. This book by Dr 
Alexander Schure (Volume 11 Electronic ‘Tech 
nology Series) deals with the fundamental nature 
of clectromagnetic radiation covering the various 
factors involved in the makeup and transmission 
of electromagnetic waves, with emphasis on the 
propagation of these waves. Describes and il 
lustrates wave reflection and refraction, normal 
propagation, and scatter propaga 
tion. Numerous diagrams to clarify all points 
covered with a view to practicality. Available 
from John F. Rider Publisher, Inc., 116 W. I4th 
St., New York 11, N. Y., 64 pages $1.25 


tropospheric 


PROCEDURE HANDBOOK OF ARC WELD 
ING DESIGN AND PRACTICI Revised 
eleventh edition of this well-known book con 
tains a vast amount of information on all phases 
of are welding. Over 1,300 pages with 1,100 il 
lustrations, pictures, and charts; price $3.00, post- 
paid in US.A., $3.50 elsewhere, Publisher: The 
Lincoln Electric Company, Cleveland 17, Ohio 


RETMA STANDARDS, Three new recom 
mended RE TMA Standards have been published 
by the Radio-Electronics-Television Manufac 
turers Association (RE TMA) Engineering De 
partment, 11 W. 42nd St., New York $6, N 
RS.18/—Iron Core 
Charging Inductors, 60¢ (a revision of 7-712) 
RS.182—Class A Variable Air Capacitor Oe (re 
affirmation of RE-106-A); and RS-18}— Output 
Transformers for Radio Broadcast Receivers, 
25¢ (reaffirmation of REC.124 


Titles of the standards are 


DOCUMENTATION IN ACTION. Based on 
proceedings of the recent Western Reserve Con 
ference bearing the ime title, this book offers 
solutions to the hundreds of problems that arise 
in storing and using recorded knowledge. Edited 
by J. H. Shera, Allen Kent, and J. W. Perry, the 
book also includes the work of 15 other outstand 
ing documentalists and librarians who have con 
tributed instructive irticles on every 
phase of the 


up-to-date 
subject. Principally, the book carries 


out its purpose by describing the state of docu 


mentation today; evaluating and explaining the 


last decac important advances: showing how 


machine system education, co-operation, and 
language can be effectively used in your opera 
tions; offering conclusions of the planning group 
with regard to subjects for future research. Price 
$10. Published by Reinhold Publishing Corpora 


tion, 450 P; Ave New York 22, N. ¥ 
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eee tetany, 
eo 
* 


are you 
| killing 
-. that still, 
small 
voice? 


When that voice prods your 
professional ego with, ““You can 
do bigger and better things!,’’ do 
you smother it with a wet blanket 
of doubt? 


And when that same voice whispers 
to you of a gentle climate where 
the snow is yours just for the asking 
and sunshine is always yours for 
the basking, do you clobber it with 
the sledge hammer of self-denial? 


. 
. 
eerste” 


Don't kill that voice! Its wisdom 
could lead you to a place where 
you'll find those bigger things, 
that better life—Firestone. If 
you've a mind that can matter in 
the guided missile field, Firestone 
needs you in its vital development 
program for the Army's “Corporal,” 
first surface-to-surface guided 
ballistic missile. Here are just a 
few of our needs 

Flight Simulation 
Electronics Systems 

Missile Component Design 
Systems Analysis 

Structural Design 

Field Engineering 

Next time you hear that still, 
small voice, don’t reach for your 
shotgun. Reach for your pen 
Write—right now! Let that still, 
small voice guide you to big 
accomplishment for you, big 
happiness for your family! 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT * MANUFACTURE 


**Find your Future at Firestone’’~ Lo Angeles + Monterey 


WRITE: SGCIENTIFIC STAFF DIRECTOR. LOS ANGELES S54. CALIF 
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AND 


MACHINED 


INSULATING 


COMPONENTS 


MADE ECONOMICALLY 


TO YOUR SPECIFICATIONS 
with ‘STRENGTH 
WHERE YOU NEED IT” 
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Permali, Inc. 


Offices and Plant 
MT. PLEASANT, PA. 


Phone Kimball 7-2003 
















Subsidiary Moves to Headquarters. The 
operations of Nuclear Magnetics Corpo- 
ration, a subsidiary of the Perkin-Elmer 
Corporation, have been moved to the 
latter's headquarters in Norwalk, Conn. 
It had located at 154 Boylston St., 
Boston, Mass. The move was made in the 
greater efficiency 
and to give greater emphasis to the sub- 
sidiary’s development program. By locat 
Norwalk, Nuclear Magnetics will 
be better able to co-ordinate its activities 
with those of Perkin-Elmer’s Instrument 
Division, which are quite similar. Nuclear 
Magnetics Corporation was established by 
Perkin-Elmer in 1955 to develop and 
manufacture a line of nuclear magnetic 
resonance equipment. 


been 


interests of operation 


ing in 


Mobile Temperature Control Unit. The 
problem of maintaining comfortable tem 
peratures in occupied airplanes while on 
the ground has been solved by the cre 
ation of an extremely 
supplied by the Airtemp Division of the 
Chrysler Corporation, Dayton, Ohio. The 
a compact 
ible system having a 25-ton refrigerating 
capacity and a 200,000 Btu heating capac 
ity. This complete equipment is carried in 
a Dodge truck with a specially designed 
body by Fruehauf Trailer Company, De- 
troit, Mich. 


mobile unit now 


conditioner consists of revers 


Wind Tunnel Contract. Republic Avia- 


tion Corporation has announced the 
signing of a contract for the design of a 
million-dollar tunnel facility that 
will help the company in designing ait 
craft to fly at speeds of up to 3,000 miles 
The design contract is with 
Burns & Roe, Ine 160 West Broadway, 
New York, N. Y., an engineering and con- 
The contract calls for detail 


wind 


an hour 


struction firm, 
design and supervision of construction of 
models of 


two tunnels, in one of which 


proposed aircraft can be tested at four 
times the speed of sound which is 760 


miles per hour at sea level. 


Low-Cost Computer. Now available to 
Government and industy, these computers, 
developed by the Computer Division of 
Bendix Aviation Corporation, Los An 
geles, Calif., can help ease effects of the 
shortage by extending 
They are 


national engineer 
an engineer's ability to perform 
within the price range of comparatively 
small industries as well as large ones, re 

military establish- 
and individual Gov- 


search laboratories, 


ments, universities, 


ernment agencies, 


Aim and Name Change. The reorganiza- 


tion of Air Associates, Inc., Teterboro, 
N. J]., henceforth to be known as Elec 
tronic Communications, Inc. (ECI), in- 
cludes a redirection of aims, new em- 
phasis on electronic research, as well as 
physical relocation of all operations, The 


name Air Associates, for 30 years promi 





nent in aviation, will be retained for an 
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aviation supplies division of ECI. This 
division will carry on its original activities 
as a distributor of its myriad line of avia- 
tion products. The company has estab- 
lished a research center in Baltimore, Md., 
and obtained a noted scientist, Dr. D. R. 
King, to direct it. A further advance is 
the projected move of all New Jersey 
facilities to St. Petersburg, Fla. There, 
ECI will have ample space in which to 
add to its initial buildings as growth de- 
mands. The Florida location will be an 
incentive to attract the engineers needed. 
In addition to its plant at Orange, the 
new laboratory in Baltimore, and the pro- 
jected Florida site, ECI has leased a 
building in St. Petersburg where limited 
production has already been begun. 





New Research Center. Work will begin 
immediately on a new $500,000 research 
center at Rome Cable Corporation's main 
plant in Rome, N. Y. The new center, a 
121-foot square building with a total floor 
area of 25,600 feet, is expected to be com- 
pleted by November 1957. Approximately 
50 employees will man the three-story glass 
and brick structure under the direction of 
Rudolph Schatzel. The research center 
will feature a complete pilot plant so that 
experimental production runs can be 
made without interrupting the normal 
production activities within the plant. An 
outdoor area for weather testing cables 
will be included also. The new center will 
enable Rome Cable to do a more com 
plete job of fundamental research. The 
company also will be able to work more 
closely with independent outside research 
groups. 


Servomechanisms, Inc. A new compo- 
nent division for Servomechanisms, Inc., 
specializing in vacuum film products, has 
been announced, The new 
known as the Vacuum Film Products Di 
located in El Segundo, Calif., 
and occupies 5.500 square feet. Division 
manager will be D. W. Moore. The di- 
vision will be responsible for the devel 
opment and manufacture of electronic 
components utilizing vacuum film deposi 
tion techniques. The application of this 
technique will stress the development of 
high-temperature miniaturized electronic 
circuit components 


division, 


vision, is 


New Plant. Electrical Industries, for 
merly located in Newark, N, J]., announces 
completion of their new plant situated in 
Murray Hill, N. J. The plant in Murray 
Hill will house new production equip- 
ment, improved manufacturing processes, 
and new test equipment. This will make 
it possible to expand customer service on 
both standard EI terminals and custom 
glass-to-metal seals. Additional construc 
features of the new facility include 
air-conditioned and a cafeteria. 
The new plant address is Electrical In 
Central Ave., Murray Hill, 


tion 
offices 


dustries, 691 
N. J. 


(Continued on page 24A) 
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MAGNETIC ¢ 
TUBELESS 


Output voltage within 0.5% during 
recovery time for line transients 
105-125 volts. 


Short circuit will not damage supply. 


Full current may be drawn at any 
voltage from 2-36 volts. 


OUTPUT VOLTAGE DC: 2-36 volts continuously variable 
OUTPUT CURRENT DC: 0-15 amperes continuous duty. 


REGULATION: In the range 2-36 volts the output voltage variation 
is less than 0.5% for line fluctuation from 105-125 volts, and 
less than 0.5% or 25 millivolts, whichever is greater, for load 
variations from minimum to maximum current 


RIPPLE VOLTAGE: Less than 0.5% or 25 millivolts RMS, which- 


ever is greater 
FUSE PROTECTION: Input fuses on front panel 


OVERLOAD PROTECTION: An automatic current limiting device 
allows direct shorting of the output terminals without damage 
to the supply. 


Pte 1 ome! & a 


a ho w-\’,| -1-e 


POWER REQUIREMENTS: 105-125 volts, 57-63 cycles 


OUTPUT TERMINATIONS: DC terminals are clearly marked on the 
front panel. Either positive or negative terminal of the supply 
may be grounded. DC terminals are isolated from the chassis 
A binding post is available for connecting to the chassis. All 
terminals are also brought out at the rear of the chassis. Two 
terminals are mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. This connection 
compensates for the voltage drop in the wires connecting the 
power supply to the load 


METERS: Ammeter: 0-15 amperes, 4” rectangular 
Voltmeter: 0-15 volts, 4” rectangular 


CONTROLS: Power on-off switch, DC on-off switch, remote error 
signal on-off switch, coarse and fine voltage controls 


PHYSICAL SPECIFICATIONS: Rack panel construction. Panel 
height 12%”, width 19”, depth 17”. Color Kepco standard gray 
hammertone. This unit is designed for relay rack mounting or 
bench use. Carry handles are provided, 


OPERATIONAL CHARACTERISTICS: This regulated unit consists 
of a ferro-resonant line regulator followed by a magnetic ampli- 
fier regulator. The ferro-resonant line regulator furnishes well 
regulated transient free AC power. The high gain magnetic 
amplifier is used to regulate the DC output voltage to compen 
sate for voltage changes in the power unit for varying load cur- 
rents. The response time for pulse loads is less than 0.2 seconds 


WRITE FOR SPECIFICATIONS ON 30 
AND 50 AMP. MAGNETIC SUPPLIES. 
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131-38 SANFORD AVENUE 


FLUSHING 55, N.Y. © INDEPENDENCE 1 
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Shasta 
Expanded Scale 







Voitmeters 







MODELS 101 AND 101-590 











SHASTA acme 
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FEATURES: * Accuracy of +0.25% 
* True rms Reading 

* 0-1 ma Recorder Connection 

*& Rugged design to withstand 

vibration, rough usage ~~. ao? 


— —— as as oe 



















Portable Models 101 (100-500 v) 7 
and 101-50 (50-250 v) Pe 













DESCRIPTION: APPLICATIONS: 












Available as either portable or rack-mounted 
units, these rugged instruments provide true 
rms readings at an accuracy of +0.25% of 
input voltage over a range of 100-500 v in 
10 v steps (Model 101), or 50-250 vin 5 v 
steps (Model 101-50). Large scale divisions 
reduce reading errors; results may be perma- 
nently recorded on a 0-1 ma recorder. Use of 
a unique thermal bridge circuit provides = 
0.25% accuracy with standard meter move- 
ment, eliminating delicate special movements. 
The result is unusual ruggedness for an instru- 


Shasta Expanded Scale Voltmeters are invalu- 
able for all types of testing and development 
work where high accuracy is a requisite; pro- 
duction quality control of components and 
circuits, developing new circuits, servicing 
electronic instrumenis and systems, measuring 
voltages in a-c power systems, as a reference 
instrument in the standards laboratory, and for 
measurements of line voltage variations in the 
field. They are adaptable for use in aircraft 
where vibration might damage more delicate 
meter movements. 









ment of such high accuracy. 








SPECIFICATIONS 


















































MODEL 101 MODEL 101-50 . 
— RANGE: | 100 vto 500v | 50v to 250¥ 
femme SCALE RANGE: | ae év Rack-mounted Models 101-R and 101-R-50 
SMALLEST SCALE DIVISION; 02¥ O.lv 
= ACCURACY: +0.25% of input Voltage | 
__VOLTAGE INDICATED: True rms Complete technical data is yours for the asking; why 
FREQUENCY RESPONSE 50 to 2000 cps 







not write us now? Please address Dept. SL6 


SOURCE LOADING: 

METER DAMPING: 

TIME RESPONSE: 
RECORDER CONNECTIONS: 
POWER REQUIREMENTS: 
DIMENSIONS: (PORTABLE) 
DIMENSIONS: (RACK) 
PRICE: (PORTABLE) 
PRICE: (RACK) 








Approximately 2 watts 
0.8 of Critical Damping 
0.5 seconds 

0-1 ma de recorder 
115 v ac, 50-2000 cps, 20 watts 
8° x 934”H x 9”D (14 Ibs. net) 
19°W x 544"Hx9"D (15 Ibs. net) 

$360.00 f.0.b. factory 

$400.00 f.0.b. factory 

























Beckman’ 












Shasta Division 
P.O. Box 296, Station A 

Richmond, California 

Telephone LAndscape 6-7730  $-22 
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“It's Everybody's Family Tree!” 


The familiar utility pole might well be considered 





‘part of the family’’. Through the years it has 
supported the wires that bring light, warmth, 
communication and labor- saving 


energy into every home. 


In countless locations, these wires are being 
supplanted by SIMPLEX SELF -SUPPORTING 
AERIAL CABLES, which have built an 
unmatched reputation for efficiency anda 
dependability. For sixty-seven years, 
Simplex has pioneered in the design, 
development and manufacture of all types 
of aerial cables used for both communication 
and power distribution. The benefits of 

this specialized experience are yours for 

the asking. Write for Catalog 1006, 

which gives detailed information. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 








Wire sculpture 
by Henry Szatarz 
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Component Specification: 


 SILECTRON CORES 
Types C, E and 0 


Y TOROIDAL CORES 


ARNOLD 


42 


en 


Nylon and Aluminum cased Ff 


BOBBIN CORES 


The ARNOLD LINE-UP includes the TAPE CORES you need 


APPLICATIONS 


We'll welcome your inquiries on your 
Tape Wound Core requirements for 
Pulse and Power Transformers, 3-Phase 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Transformers, Non-Linear Retard Coils, 
Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Ele- 
ments, Harmonic Generators, etc. 


ENGINEERING DATA 


For data on the various types of Arnold 
Tape Cores, write for these Bulletins 
$C-107—Silectron Cores, Types C, E and O 


TC-101A—Toroidal Cores, nylon and aluminum 
cased 


TC-108—Bobbin Cores 
ADDRESS DEPT. EL-76 
mention ELE 


Please TRI¢ 


i] 


How to be sure of tape core perform- 
ance and uniformity? Just specify 
and use Arnold Cores in your trans- 
former, magnetic amplifier, reactor 
and computer assemblies, etc. 

Here's why! 

To begin with, Arnold is a fully inte- 
grated company, controlling every man- 
ufacturing step from the raw material to 
the finished core. Then, modern testing 
equipment permits 100% inspection of 
cores before shipment. Finally, you're 
matching your requirements against the 
most experienced and complete line of 
tape cores in the industry. Arnold pro- 
duces Types C, E and O Silectron cores, 


ENGINEERING when writing to advertisers 


nylon and aluminum cased toroidal cores, 
and bobbin cores to meet whatever your 
designs may require in tape thickness, 
material, core size or weight. Wide selec- 
tions of cores are carried in stock as 
standard items for quick delivery: both 
for engineering prototypes to reduce the 
need for special designs, and for produc- 
tion-quantity shipments to meet your 
immediate requirements. 

Let us help you solve your tape core 
problems, Check Arnold, too, for 
your needs in Mo-Permalloy or iron 
powder cores, and for cast or sin- 
tered permanent magnets made from 
Alnico or other materials. 


wew6é447 
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storage characteristics 
equired." 


venient 
pee no _--no special procedure 


mWe lik 
or special handling is F 


of POC Bushing 


In its first six months after announcement, the Lapp POC* 
Bushing has won the enthusiastic endorsement of utility 
engineers and equipment manufacturers from coast to 
coast, Rigorous characteristic and performance tests have 
been conducted in customer laboratories or in the Lapp 
laboratory under customer supervision. Practically every 
utility and every equipment manufacturer who have seen 
this bushing have placed it on Approved or Standards 
Lists—or tell us they are in process of approving it. 


Lapp POC* is the bushing design of the future 
—ready to serve you reliably today. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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Improved 


ELECTRICAL 


MECHANICAL 
PROPERTIES 


— make the difference! 


morganite 


means... 


BETTER PERFORMANCE 
LOWER MAINTENANCE 





Motor and Generator Brushes 
Morganite brushes enjoy a 
reputation world-wide for 
trouble-free service. Available for 
fractional horsepower, aircraft, 
automotive, traction and 
industrial applications. 











Carbon Brush Holders 
Assure high efficiency brush 
operation by maintaining positive 
contact between the brush 
and the commutator or 
ring. Standard types include 
cantilever radial, radial, 
trailing, reaction and 


AC slip ring holders. 


Electrical Contacts 
Including drum controllers, 
contactors and starters, 





Incorporate metals in a 


refractory carbon 

base for improved electrical conductivity 
and mechanical strength. Contacts are 
self-lubricating, non-welding. 


Carbon Current Collectors 
Reduce operating costs on travelling cranes 





Cost less, wear longer and reduce conductor 








wear to a minimum. Will not 
blister or rough conductor, afford 
trouble-free service over extremely 
long periods. 


Morgane. 


SEIT 3900 sen a «++ FOR OVER HALF A CENTURY 
“ 3308 48th Avenue, Long Island City 1, New York 


Manufacturers om Fine Carbon Graphite Products including Carbon Specialties, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts 


Distributors of 99.7% Pure Al2zO; Tubes and Crucibles 
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Complete Catalogs 


Available — cati or 
write today. Recom- 
mendations on spe- 
cific applications 
supplied promptly on 
request. 
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(Continued from page 18A) 


Industrial Notes 


Look, No Hands. The artist’s drawing 
shows how remote handling equipment 
will remove long, box-shaped nuclear fuel 
elements for examination or replacement 
at the world’s first full-scale atomic power 
plant designed exclusively to serve civilian 
needs, The plant is being built near Ship 
pingport Pa Westinghouse Electric 
Corporation designed the nuclear portion 
of the plant for the Atomic Energy Com 
mission. The sketch also shows how the 
nuclear core with the uranium = fuel 
charge is housed inside a 250-ton, 9-inch 
thick steel pressure vessel. Shrouds ex 
tending through the top of the pressure 
vessel will contain the control rods of 


neutron absorbing material with which 
engineers will be able to speed up or slow 
down the atom-splitting or heat 
producing processes. When the plant is 
completed this year, it will be operated 
and maintained by Duquesne Light Com 
pany of Pittsburgh, Pa., to supply elec 
tricity for homes and industry near Pitts 
burgh. Duquesne Light is building the 
turbine-generator portion of the plant. 


Name Change. Effective immediately, 
the Radio Corporation of America (RCA) 
Tube Division will be known as the RCA 
Electron Tube Division. The change has 
been made to define more precisely the 
type of products manufactured and 
merchandised by this division. 


ACF Industries, Inc. The headquarters 
offices of ACF Industries, Inc., for 32 years 
located at 30 Church St., N. Y., will be 
moved to 750 Third Ave.; a building is 
now being erected on the block front 
between 46th and 47th Streets. In addi 
tion to company headquarters, the new 
space would also house the home offices 
of American Car and Foundry, and Ship- 
pers’ Car Line, two of ACF’s product di- 
visions. ACF will occupy four floors, 9 
through 12, of the 34-story building. The 
move is scheduled for April 1958. 


(Continued on page I6A) 
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Powerupter installed on Delta-Star MK-40 
Switch—is actuated by switch blade move- 
ment, providing instant circuit interruption 
without external arc or flame. 





TRANSFORMER TERMINAL VOLTAGE 
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OSCILLOGRAM No. (622 














Typical oscillogram made during interrupting 
test of Delta-Star's Powerupter at 15 kv. 


NOW 


DELTA-STAR’S New Powerupfter Switch! 


Voltage ratings from 7.5 kv through 34.5 kv—built with exclusive Delta-Star features 


This new Delta-Star Powerupter combines a new interrupting 
device with the most modern disconnecting switches—for inter- 
rupting load, magnetizing and charging currents. 

he Powerupter features heavy duty construction throughout. 
Its exclusive automatic trip mechanism provides instant breaking 
and making speeds independent of switch operation. No feature of 
Delta-Star switches is sacrificed—every characteristic is retained. 


Cutaway view shows Powerupter operating advantages 


Powerful, high speed mechanism controls speed of Powerupter’s 
operation independently of main switch operating time. 

Arcing chamber lined with gas-evolving material. Chamber 
contains stationary contact and moving contact. 

Follower of gas-evolving material confines arc—insuring rapid 
arc extinction at low current values. 

Exhaust chamber provided with muffler—confines and cools 
exhaust gases released from interrupting chamber. 

Ratings: Voltages, 7.5 kv through 34.5 kv; interrupting capacity 
600 amp. Continuous current ratings, 400, 600, 1200, 2000 amps. 


For all the facts, write Delta-Star or ask your nearby representa- 
tive. Delta-Star Electric Division, H. K. Porter Company, Inc., 
2437 Fulton St., Chicago 12, Ill. District offices in principal cities. 


DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Divisions of H. K. Porter Company, inc. are: Alloy Metal Wire, Connors Steel, Delta-Star Electric, Henry Disston, Laclede-Christy, 
Leschen Wire Rope, Mclain Fire Brick, Quaker Pioneer Rubber, Quaker Rubber, Riverside Metal, Vulcan Crucible Steel, W-S Fittings. 
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START OF SLUMP TEST 30 MINUTES AT 550°C 


SUPRAMICA* 560 ceramoplastic insulation (Left) is to be compared SUPRAMICA 560 is unaffected — SUPRAMICA 555 shows a slight 
with SUPRAMICA* 555 ceramoplastic (Center) and MYCALEX 410° glass- tendency to slump — MYCALEX 410 shows a marked slump. 
bonded mica — the best available materials with comparable properties. 


SUPRAMICA 560 ....amopiastic 


LIGHTWEIGHT MATERIAL CAN BE MOLDED 
WITH FRAGILE INSERTS 


SUPRAMICA 560 ceramoplastic will free your designs SPECIFICATIONS: SUPRAMICA 560 ceramoplastic 


from many of the functional limitations imposed by con- 
ventional insulating materials. Manufactured exclusively DISSIPATION FACTOR, 1 MEG. 0.003 
by Mycalex Corporation of America, SUPRAMICA 560 has DIELECTRIC CONSTANT, 1 MEG. 6.8 
the electrical and physical properties to meet exacting LOSS FACTOR, 1 MEG. 0.020 
high-temperature insulation specifications — in applica- VOLUME RESTIVITY, OHM-CM = 10.4 
tions where no other material can be used! (Comparable to Aluminum 
Proof of this high temperature performance is shown EDS CRIN 2.8 or Mineral-Filled Polyester) 
by these unretouched photographs of an actual “slump” SAFE OPERATING TEMP. 
test (Above). The characteristics listed at the right dem- CONTINUOUS £00°C 
onstrate the versatility of SUPRAMICA 560 ceramoplastic. SHORT-TIME 600°C 
Lighter in weight than any comparable material — WATER ABSORPTION NIL 
specific gravity similar to that of aluminum or mineral- HARDNESS, ROCKWELL M 125 


filled polyesters SUPRAMICA 560 is the perfect insula- THERMAL EXPANSION 12.4% 10-7 (Same as SAE 1010 Stee) 
tion for relay bases, connectors, tube sockets and many FLEXURAL STRENGTH, PSI 
, 


other parts in high-temperature components. oi ' WILL "ACCEPT ALL 
MYCALEX CORPORATION OF AMERICA precision molds MOLDED-IN’ VARIETIES 


this revolutionary new material for your product needs. 
Steamom ast 


Send for complete information. 
/ 


*SUPRAMICA, MYCALEX, and 410 are registered trade-marks of MYCALEX CORPORATION OF AMERICA. \ sITHAMIO 
555 is a trade-mark of the MYCALEX CORPORATION OF AMERICA. marie 
SYNTHAMICA is o trade-mark of SYNTHETIC MICA CORPORATION, o subsidiary of MYCALEX CORPORATION OF AMERICA. 
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75 MINUTES AT 550°C 75 MINUTES AT 550° PLUS 15 MINUTES AT 650°C 


SUPRAMICA 560 remains unaffected — SUPRAMICA 555 has cracked SUPRAMICA 560 ceramoplastic still shows NO NOTICEABLE EFFECT — 
and shows a definite slump — MYCALEX 410 shows foaming and com- SUPRAMICA 555 has completely cracked through — MYCALEX 410 has 
plete siump. foamed and collapsed. 


INSULATION FOR CONTINUOUS 
OPERATION AT SOO°C 


TEMPERATURE ENDURANCE TEST ON MOLDED COMPONENTS 


SUPRAMICA 555 SUPRAMICA 560 MYCALEX 410 
ceramoplastic ceramoplastic glass-bonded mica 


AFTER 

75 MINUTES 
AT 550°C 
PLUS 15 

. MINUTES 

4 5 indie AT 650°C 
ss ~ » 











DIMENSIONAL INCREASE DURING TEST 


LENGTH 5.5% LENGTH 0.4% LENGTH 12% 
WIDTH 4.1% WIDTH NO CHANGE WIDTH 18% FOAMING 


ret € Cc A L E GENERAL OFFICES AND PLANT: EXECUTIVE OFFicEs, SALES OFFices, 


Cc re) R P ro) R AT \ Oo N Oo F A M E R 1 Cc A CLIFTON BOULEVARD 30 ROCKEFELLER PLAZA CHICAGO — DAYTON 


CLIFTON, NEW JERSEY NEW YORK 20, NEW YORK LOS ANGELES — MIAMI 
WASHINGTON 
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\ 
new design for even more 
* 


dependable service 


Modern and reliable in every detail! New extra 
wide hinge and sturdy blade construction assure 
blade always hitting upper contact when closed 
from any practical angle. Design of current-carry- 
ing parts prevents misalignment from wear and 
distortion of blades. Non-current carrying hinge; 
positive blade lock; high leverage pry-out. 


i 
| 
| 
| 
| 
;@ 


KEARNEY Hook o 
DISCONNECT SWITCH 


| 


Electrically and mechanically, KEARNEY Dis- 
connect Switches have proved themselves under 
the most rigorous test-laboratory and field con- 
ditions. This new design embodies all the service- 
proved features, providing dependability and 
simplicity of operation. 


CURRENT BREAK 
DISCONNECT 


Conventional disconnect and 
safe, low-cost interrupter of line 
charging or transformer exciting 
current, One pull of switch blade 
performs both operations in cor- 
rect sequence. Arc is broken and 
extinguished inside Arc-rupter— 
not at switch contacts. Its 30 
Amp. interrupting capacity is 
adequate to break no-load cur- 
rent of most feeder circuits or 
distribution transformer banks. 
Interruption of exciting current New! De you have your copy 
completed safely with no arcing of this new KEARNEY Cotalo 

at disconnect contacts. Closing sditen onitiiainanein 4 

disconnect in normal manner wie direct today? : 

readies it for another operation. 





600 Amp. 


JAMES R. KEARNEY CORPORATION «¢ General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 


KEARNEY 
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WEIGHT , POUNDS PER 3.00° 
10| isl _ 20 25 ‘sof 


60-CYCLE CURRENT ratings of six round copper tubes in terms of weight per foot. 























How to carry more amperes per pound of copper 


THIN-WALL TUBES with low wall-thickness-to-diameter ratio offer 
decided electrical advantages—and opportunities for cutting bus 
costs—wherever mechanical requirements permit. The charts 
above and at the left show the 60-cycle skin-effect phenomenon 
characteristic of six representative sizes of round copper tube, 
1.5” to 4.0” O.D. The curves cover the entire range of wall 
thickness from solid round rods, at the right, to the thin-walled 
tubes in common use at the left. What is true of round tubes is 
also true of other tubular bus shapes. 


INSTALLATION ECONOMIES. When round tubular bus conductors 
can be selected in thin-wall sizes from the standard pipe dimen- 
sion schedules, it is possible to effect further economies by the 
use of stock sizes of supports, connectors, tap clamps, and other 
necessary hardware available in great variety in dealers’ stocks, 

More complete information on tubular conductors is available 
in the Sixth Edition of The American Brass Company's Publica- 
tion C-25. This 62-page booklet has a wealth of general informa- 
tion on the properties of copper conductors plus convenient 
data for the most commonly used sizes of all types of rigid bus 
conductors. 


TECHNICAL SERVICES. Anaconda specialists are available to help 
you in the solution of technical problems involving the use of 
Anaconda Bus Conductors. For such service, or for a copy of 
Publication C-25, see your nearby Anaconda representative. Or 
write; The American Brass Company, Waterbury 20, Conn. env 


THE INFLUENCE of wall thickness on the 60-cycle cur- © 


rent rating of six round copper tubes, : iF 
tal = & 


COPPER CONDUCTORS 


Made by The American Grass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


NTILATEL 
WIRE & ROD FLAT BARS ROUND TUBES SQUARE TUBES VENTIATE CHANNELS 
SQUARE TUBES 
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Crestview to Destin via Ft. Walton 
Beach—will transmit 12 trunk line 
channels some 30 miles (6 miles 
over water). Over-water microwave 
installation eliminates recurring 
maintenance to submerged cables. 








FT. WALTON BEACH 





Progressive Southeastern Telephone Company Repeatedly 


Specifies Philco Microwave In Dynamic Expansion Program 


On the basis of proven reliability, economy the need for manual switchboards at Destin 
and efficiency, Southeastern Telephone Co. and Fr. Walton Beach. Fallen transmission 
selected Philco Microwave Equipment. . lines and service interruptions due to turbulent 
has it in operation . . . and is installing more. weather are a thing of the past. The need for 

submerged cable in the 6-mile over-water 
Multiple voice channeling, plus completely hop from Destin to Fr. Walton Beach has 


automatic dial system switching eliminate been eliminated entirely. 


PHILCO. CORPORATION 


GOVERNMENT AND INDUSTRIAL DIVISION 


Philadelphia 44, Pennsylvania * In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 
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yy} Southeastern Telephone Company! 
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TALLAHASSEE 
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oe Tallahassee to Monticello pro- 
OP vides 32 trunk channels using 
customer-owned multiplex ... 
— ties in with long lines. 
Eglin AFB to Crestview —via South- Tallahassee to Monticello #2 
eastern repeater is scheduled for —scheduled for operation 
operation early this year. 24 trunk early this year will provide 24 
channels will be available for two- additional trunk channels for 
way voice transfer. : automatic dial telephoning, _ 


Linking its central toll center at Crestview to 

Ft. Walton Beach, Eglin AFB and Destin with low cost, 
automatic dial telephone service, Southeastern Tel. 
operates a network of Philco multiple-channel 






ily 


microwave trunk line carriers. Multiple trunkline 
switching at Destin and Ft. Walton Beach centrals 







is completely automatic. 
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These rack/panel pressurized connectors are designed 
for high altitude and vibration applications. When 
the DPS connector is mated, it is sealed about the 
insert faces by means of a specially designed rubber 
a 


. $eal, that allows an axial tolerance of up to ¥” while 


still effecting a seal. This seal is encased in the #34 - 
DPS Connectors for Rye so that the step down aoe of ve “9 
. 2 4 : #33 shell seats into and against it. In addition, the 
High Altitudes-Vibration #34 or pin insert shell encloses a monobloc silicone 
insert designed so that the tightening of the junction 
shell effects a compression seal around the wires that 
have been inserted. The #33 or socket insert shell 
has a plastic front insulator, to insure alignment of 
contacts, and is backed up by a silicone rear insulator 
that is also tapered to permit the corresponding taper 
of the junction shell to compress it around the wires 
o | 4 as the junction shell is tightened. Contacts for DPS 
- connectors must be ordered separately, and installed 
at time of wiring. Co-axial contacts, and thermocouple 
contacts are available. Also, air lines. OPS connectors 
are available in 4 different sizes with several 
insert arrangements for each size. 
Write for Bulletin DP-101 TODAY! 


2 DPSA-34P 


rom You 


: Latest RF Connector Series — The TNC. The TNC is a 
Coaxial Connector screw type coupling version of the improved BNC 

. series for small coaxial connectors. This TNC series, 

Screw Ty pe Coupling made by the Eastern Division of Cannon Electric, is 
available in two types: low voltage and high voltage. 

Both types are ideal where minimum noise is desired. 

They are lightweight, waterproof, sealed connectors 

which will operate at any altitude. 


The high voltage TNC is recommended for AC rating up 
. to 5,000 volts. Low voltage rating is to 500 volts, The 
TNC Coaxial : y, TNC series is also available with collet cable clamp. 


Receptacle SA-445 Write for RF Coaxial Bulletin DC-1 TODAY! 


IN CANNON PLUGS 


e An accessory that consists of coupler and an adapter 
has been recently petfected by Cannon to provide 
quick connect and quick disconnect characteristics 
to AN connectors. 
> 


Ra ada foe is — to screw over the — 
Qui ck-Disconn ect threads of a standar receptacle, and contains an 


— —— my — — the ree 
: ends of the coupler latch when fully engage e 
Accessories for AN-Plugs entry of the coupler latch into this groove permits a 
as compression spring to move the coupler sleeve 

forward, locking the parts securely. A simple straight 

pull back on the sleeve releases the latch 

and permits disconnection. 

The coupler consists of a special spring latch 

assembly, and is ro OBA to replace the coupling 

nuts on Cannon AN3106A and AN3106B plugs. 


CA06BQ Plug CA02AQ Receptacle 


' Write for Bulletin * 
PR-QD TODAY! WHERE RELIABILITY 


(S THE S™ DIMENSION 
CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. Factories in ‘ 4 a POR Please 


Los Angeles, Salem, Mass., Toronto, London, Melbourne. Manufacturing licensees in he a8 . Pr gi refer to 
Paris, Tokyo. Representatives and distributors in all principal cities. “= = Dept. 117 
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Human history is in essence 
a history of ideas* 


*H. G. Wells 1695 


~ Thomas Alva Edison 


Harnessing electrical energy was his fixed idea At craftsmen had acquired more than a generation of 
27 he had invented the world’s first incandescent cable-making ‘‘know-how.”’ The newly formed utility 
lamp. Edison, a practical genius, inspired his team and railroad companies of the 1870’s relied then, as 
with enthusiasm. In the ensuing 57 years of his do their successors today, on the unfailing service 
life he led them to find more ways to make elec and long life of Kerite cable 
tricity produce sound, light, motive power and heat As power loads increase year by year, the inherited 
—with more ideas than any other man of his time. integrity and skill of today’s Kerite craftsmen insure 
The Kerite Company was established when Edison that the demands of far-sighted utility, industrial 
was but eight years old. By the time his inventions and railroad engineers will be amply fulfilled in the 
were ready to add to America’s prosperity, Kerite years ahead. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. ¥ 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 
Founded 1954 4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 
29 West Lancaster Avenue, Ardmore, Pa 
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CAM LIMIT S 
—— ADJUSTABLE IN | 


GREATER SAFETY! GREATER FLEXIBILITY! GREATER PRECISION! EASIER MAINTENANCE! 


PRECISION—Caoms can be loosened and reset without 
removing them from shaft. Graduations facilitate making 
precise settings. 









SAFETY —Switch unit is actuated 
only when roller is riding on 
raised segment of cam. Jogging 
in reverse does not alter sequence 
of operations. 


PRECISION — Graduated 
scales for adjustment of each 
switch unit are printed on inside 
of clear plastic window, Provision 
is made for circuit identification 


visible through window. 


FLEXIBILITY —Rear- 
mounted switch units can be 
added to permit micro-ad- 
justment of both make and 
break of a single circuit 
operated by a single cam. 


FPLEXIBILITY—An addi- 
tional isolated contact—easily 
convertible in the field ~is 
available for each switch unit, 
to permit control of two cir- 


cuits from a single unit, 


MAINTENANCE —Ail con- 


learly visible through 


PRECISION—Snap-action, 
latching type switch units 
make possible smooth per- 
formance, being operated by 


tacts « 
plastic window. Inspection 
may be made without remov- 


ing switch cover. constant acceleration cams 





eliminating “bumping”. 


SAFETY—Cams force con 
tacts open and hold them 
open—assuring postive break. 


PRECISION — Position of 
switch unit can be adjusted 
to micro-accuracy over a 30 


range from outside housing 


while machine is in motion. SAFETY PRECISION MAINTENANCE — Enclosure 
Heavy-duty 15 Large (7-in.) twin-disc with cast aluminum base and 
ampere indus- adjustable butterfly cams welded steel cover meets NEMA 4 
trial-control operate each circuit. Wide (watertight) and NEMA 12 (auto- 
type contacts variety of cam equip- motive and J.1.C.) standards. Oil 
will not jaropen ment available to cover resistant rubber gasketing and 
with severe range of contact opera- packing under pressure completely 
vibration. tions from 15° to 345°. seal enclosure. 


These new CLARK Type “AL” Cam Limit Switches meet the rugged 

requirements of large presses, and have broad application on many 

other machines where accurate and dependable sequence operation 
3 basic sizes: 5 cam, 9 cam and 12 cam. The 12-cam of multiple circuits is required. They are ideal for use where it is 
size can be modified to accommodate up to 16 cams. advantageous to make precision adjustments while machines are 
in motion, and are particularly suitable for many applications in 
the field of Automation. 


With double-sided switch arrangements, each size 
can provide additional switch units up to one less 


than the number of cams 





For more information, write for Bulletin 102-AL — 


AF 





Yhe CLARK CONTROLLER 


Everything Under Control 1146 East 152nd Street = * * Cleveland 10, Ohio 





IM CANADA: CANADIAN CONTROLLERS, LIMITED + MAIN OFFICES AND PLANT, TORONTO — 


Roving reporter, half mile under the sea 


Exploring at the bottom of a 2000-foot coaxial cable, 
“Project Fisheye’’ now roams the ocean depths collect- 
ing information for our Navy about sunken vessels, 
currents, and mysterious undersea life. Its findings 
are televised to observers on the surface. 

Such information from underseas may well prove as 
valuable to man as the facts radioed from our man- 
made satellites in outer space. 

Like the electronic age itself, this submarine marvel 
just couldn’t work without the best of electrical insu- 
lations—the kind CDF is famous for 
designed and made for outstanding performance under 


insulations 


critical conditions. 


FOR SPECIFIC INFORMATION on CDF products, see 
Sweet’s, Electronics Buyers’ Guide, and other dire 
tories. Then send us your print or your problem, and 
we'll return free samples and technical literature 
CDF MAKES Dilecto Laminated Plastics + Celoron 
and Polyester-Glass Molded Plastics « Micabond Mica 
Products * Diamond Vulcanized Fibre + Vuleoid + 
Flexible Tapes of Teflon Silicone, and Micabond 
* Resin-Impregnated Spiral Tubing « Complete Fabri 
cation Facilities. 

*duPont trademark for its tetrafiuoroethylene resin 


a : p fs 
; : : ; 


A SUBSIDIARY OF THE BUDD COMPANY + NEWARK 86, DELAWARE 
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Safety Ladder. An easy-to-lock line of lad 
— sO ian! a Ss ders from 8 to 12 steps, that roll easily 
to any location for reaching high places 
Oy) safely has been developed by Tri-Metal 
Ladder Company, Berwyn, Pa. This line of 
cca ‘ safety-step ladders has a new, simple-to 
10 Amp. 250 V. A-C 410 Amp. 250 ' H | operate locking feature that raises casters 
15 Amp. 125 V. A-C ‘ ; Amp : 3 and lowers the front legs of the ladders, 
% HP.-120-240 V. A- , , 20. : NR linea ae locking them securely to the floor to pre 
; : vent tilting, swaying, and slipping. The 
lock is easily engaged at the front of the 
ladder by foot pressure and will withstand 
years of hard use because there are no 
springs to wear out, The metal steps 
assure a firm footing for personnel; a pro 
tective railing at the sides and top of the 
ladder provides even greater security. The 
step ladder is available in gray, yellow, 
green, or aluminum color to harmonize 
with individual color schemes. Write to 
the manufacturer for additional details. 


D.P.D.T. - on-off-on + Solder Lugs D.P.0.T. + on-on + Screw Terminals 


“5 A125 V. AC 3 A—125 V. [T] 
10 A—250 V. A-C 6 A—125 V Recorder I} m . 
« der. i¢ compact operations of 
% WP.-120 Volts A-C 3 A—250 V events recorder, model MDjr consists of 
1% HP,-240 Volts A-C 


a drum which rotates at speeds from 4 


minutes to 24 hours per turn, as ordered 

Ow ; _ i ) It is used to record graphically when a 

¢ 7 machine or device is operating or when an 

2230 1687-LP 3 operator is nes ct, No ink is used. A 
. stylus rests against the chart paper with 

its adherent layer of white opaque wax 


crystals, the pressure of the stylus exposes 
the strongly contrasting color of the paper 


$.P.8.7. + on-off - Screw Terminals $.P.S.T. « on-off + Solder Lugs beneath. The stylus produces a slight 


10 Amp. 250 V. A-C ; 10 Amp. 250 V. A-C 
15 Amp. 125 V. A-C[L] 15 Amp. 125 V. A-C 
% H.P.-120-240 V. A-C % H.P.-120-240 V, A- 


$.P.D.T. + on-off-on + Solder Lugs S.P.S.T. * on-off + Screw Terminals 


% Amp. 125 V. 0-C 
3 Amp. 125 V, A-C 10 Amp. 24 V. D-C 
6 Amp. 24 V. 0-C 3 Amp. 125 V. A-C 


? 


4. 


spiral tracing on the chart. The lead screw 
is also subject to an axial motion from the 
magnet responding to the input signal to 
cause the vertical line (patent applied for) 
te By this means, more than 400 linear 

$.P.S.T, + on-off + Screw Terminals inches of clear and accurate recording can 
4 be had on a waterproof, easily filed chart 

When the 24-hour rotation model is used, 


any given instant of successive days is 
instantly comparable inasmuch as they 
ah rf line up vertically. The transparent cover 


prevents tampering, keeps out dust, and 
TR EN Bg O N 4 5 N E W JE RSEY permits the worker to see his production 


record as it is being made by him. For 


53" Year kan i lala 
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Please mention ELECTRICAL ENGINEERING when writing to advertisers ELECTRICAL ENGINEERING 





ENJAY BUTYL 
electrical wonder rubber OF FERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables . . . in these, and many other electrical applications, Enjay Butyl 
out-performs and out-lasts all other types of rubber, synthetic or natural. 
Low-in-cost and immediately available, this truly wonder rubber may well be 
able to cut costs and improve performance in your products. For further 
information, and for expert technical assistance, contact the Enjay Company. 


Ensay) Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


Akron + Boston + Chicago + Los Angeles « New Orleans + Tulsa 
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BUTYL 


Enjay Butyl is the greatest rubber value 
in the world .. . the super-durable rubber 
with outstanding resistance to aging + 
abrasion «+ tear + chipping + cracking + 
ozone and corona «+ chemicals + gases « 
heat « cold «+ sunlight + moisture. 
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MOTOR CONTROL ASSURES 


Maximum drive protection through 
“split-second” field removal 


General Electric controls provide the fastest field 
removal—the most protection—available for syn- 
chronous motors and attached equipment. Gen- 
eral Electric’s ‘“‘ split-second”’ field-removal system 
removes the field excitation in approximately 
1/120 of a second: technically, within one-half- 
slip cycle. 

This field-removal system virtually eliminates 
the possibility of damage to synchronous motor 
drives that results from the motor pulling out-of- 
step. In the event of excessive torque, or fluctua- 
tions in line and excitation voltages, the control 
immediately removes the field excitation. This 
prevents damage to motor windings, to connected 
machinery, and to the distribution system, caused 
by the motor running out of synchronism with the 
field applied. 


CONSTANT PROTECTION 


G-E synchronous motor control provides con- 
stant protection from the time the start-button is 
pushed until the motor is de-energized. A gradu- 
ated protection system prevents motor damage 


from overheating while starting but allows full 
utilization of the motor during acceleration. This 
system is controlled by the heating characteristics 
of the motor and not by a set time period. 


MAXIMUM MOTOR UTILIZATION 


Your motor will deliver the power it was designed 
to produce as a result of the G-E precision field 
application system. The field is applied at ex- 
actly the right instant-——assuring positive syn- 
chronization on the first attempt. In addition, 
the harmful effects of repeated slipping of poles 
and resulting motor stress are eliminated. 

Assure maximum protection and utilization of 
your synchronous motor . . . specify the control 
that gives you all the “‘extras’’ as standard equip- 
ment: General Electric synchronous motor con- 
trol. For more information, write for GEA-5873B, 
to Section 783-6, General Electric Co., Schenec- 
tady, N. Y., or contact your nearest G-E Appa- 
ratus Sales Office. 


Industry Control Department, Roanoke, Virginia 


GENERAL @@ ELECTRIC 


FASTEST FIELD REMOVAL AVAILABLE 


POWER-FACTOR 
RELAY 


DURING NORMAL OPERATION, ADDITIONAL LOAD on motor increases 
load angle. Relay will not remove field if 
flux is sufficient to hold motor in step. 


the load angle is constantly 
measured by power-factor relay. 


POWER-FACTOR 
RELAY 


POWER-FACTOR 
E 


EXCESSIVE OVERLOAD, sufficient to 
cause out-of-step operation widens load 
angle, causes control to remove field 
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K RELIABILITY. Anaconda’s Type ANW-rubber-insulated control MULTIPLE USE. Anaconda thermoplastic control cables can be installed 
le is a high-quality product which features unusual heat resistance acrially, in conduit, underground in ducts—or buried directly in the 
it is also highly resistant to attack by moisture, acids, alkalies and earth, They are available with either polyethylene (600 or 1000 volts ) 
other chemicals, Individual conductor covering and over-all jacket of or Densheath* vinyl resin (600 volts) insulation and Densheath 
over-all jacket. Also with Densheath conductor covers on request, 


7 
_ 
=> 


iM opre Mt 








ipplications where ozone con SPACE-SAVER. You can install a 12-conductor cable in conduit now 
with Anaconda Type PND#¢ Control Cable Indi- 


vidual conductor coverings of moisture-, oil- and gasoline-resistant 
nylon. Over-all Densheath jacket. Designed for general-purpose con- 
trol requirements where space is a limiting factor. 


OZONE-RESISTANCE, For station control ; 
ditions prevail, Anaconda offers a special low-voltage butyl-insulated carrying a 6 or 7 


cable. This control cable not only resists ozone, but individual conduc 


tor covering and over! ill pic ket ot neopre ne provide maximum bwsul 


ince against moisture and mechanical injury 


Permanent Full Color Coding on rubber cables, by means of Anaconda’s rubber-base coating, assures quick and positive 
circuit identification. Coding by surface printing, which conforms to IPCEA standards, also available. On thermoplastic 
cables, full color coding with pigmented insulation and surface printe «1 coding are likewise offered. For information on 
any of Anaconda’s Control Cables—including cables engineered for more specialized control requirements—see your 
Anaconda distributor or the Man from Anaconda. Anaconda Wire & Cable Company, 25 Broadway, New slag 4,N. Y. 


SEE THE MAN FROM ANACONDA’ sen, Vi, Yo O8, Oa 


FoR CONTROL CABLE 
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a control batteries are built for 
record as it is being made by him. For 


further information, contact Gorrell and 25 years of 


Gorrell, Haworth, N. J. 


Sinuated Heating Element Wire. This flat ““nackaged power’’ 


sinuated heating element wire provides a 
more flexible, more efficient heat produc 
ing medium that is particularly adaptable 
to electric heating problems generally 
where thin-wall and pliant construction 
is desirable. The flat sinuated element has 
maximum radiation surface exposure, pro 
moting faster, more efficient heat transfer 
and operation at higher temperatures 
hus, smaller elements can be applied in 
less space without sacrificing the desired 
temperature. The wire is preformed to 
specification in width, length, turns per 
inch, and type and gage of wire. It is 
available, wound on spools or supplied in 
cut lengths. The flat sinuated width can 
be made from 4 inch to 3% inches. The 
width of sinuation is governed by the wire 
gage and the ability to handle it after it 
has been sinuated. Catalog data can be 
obtained from Syntron Company 140 
Lexington Ave., Homer City, Pa 


Waterless Air Conditioner, A completely 
new waterless type air conditioner that 
eliminates the need for costly and bulky 
ductwork generally required for packaged 
installations has been announced. Desig 
nated as the ACI-R Air Conditioner the 
model is available in sizes ranging from 
$ through 15 tons and is intended for 
commercial, industrial, and residential 
applications. Engineered to allow remote 
installation of an air cooled condense: 
the compressor and evaporator package 
can be installed anywhere in the condi 
tioned area, according to the company 
The only connections necessary are re 
frigerant lines; thus, all duct work for the 
At Weyerhaeuser Timber Company, switchgear control 


air cooled condenser is eliminated which 

not only reduces installation costs but in 4 batteries in Everett, Wash., sulphite mill ore C & D PlastiCal 
creases efficiency. Installation of the new hk; a —the batteries built for control . and to last 25 years 

unit is simplified by a refrigerant shut : 
off valve on the gas side of the receives x 

Field installation consists simply of run ’ “ > 
ning refrigerant lines from the compressor ees they re €:p ‘ A STICA L <2 
to the remote air cooled condenser and L —— — ‘ 
back to the receiver. For additional in rT: 

formation contact American Coils Co., 


i **hs vd ce ce are =. » 
Farmingdale, N. J Not just “batteries”! These are suppliers of woodpulp to the paper 


engineered C & D PlastiCal® (lead- and allied industries, wanted more 
calcium) control batteries—batteries than just batteries. Their choice: 
Oil Circuit Recloser. The first 200-mega specifically designed for switchgear, C & D PlastiCal® —the control bat- 
volt amperes oil circuit recloser available control, and auxiliary power service teries with the “more battery for 
to the electric power industry has been —batteries built to deliver high, the money advantages.” 

placed on the market by Line Material steady output with only minimum See 

Industries. This new three-phase recloser i why 

designated Type W, has been designed maintenance for the next quarter- For details, send for Bulletin CP-536 
for application in substations, or on century ! Find out about the battery of 
heavily loaded feeders where high fault Weyerhaeuser Timber Co., big tomorrow—today! 

currents may be expected. Accessories are 
offered that enable use of a Type W re 

closed as a remote-controlled circuit inter ¢ BATT ion at 4 Ss, } N Cc. 
rupting device. For further information & 

write Line Material Industries, McGraw Dr. 

Edison Company, Milwaukee |, Wis gy Conshoha chen, 


Since 1906 
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connections that will last 
forever with 


4 a / Type WT 
_ i Tee Connector 


CONNECTORS 


the most diversified line for 
substations and generating plants 


Type CW 
DOSSERT connectors offer economy as well as ie Sweight Coupler 


long service life. They can be simply and easily 
installed by inert-gas arc welding, resulting in an 
all-aluminum weld. 


These aluminum connectors feature: Type WTP 


Terminal 


® no contact resistance 
minimum maintenance 
higher corrosion resistance 


ey 
& 
@ greater structural strength 
* 


neater appearance tae 3 Type KWC 
Expansion Coupler 


We also welcome inquiries on modifications or 
applications. 


Type WVBP 
255 Huron Street, Brooklyn 22, N.Y V Tee Connector 
— Representatives in all principal cities 


x 7 
S Henan 7 IN CANADA: W. S. Gerrie & Assoc., Ltd., Toronto 
now now 


ail DOSSERT MFG. CORP. 
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ut cable installation costs 
the modern way... 


with Loxarmor — the modern 
armored cable whose strength and 
flexibility make it a cost-saving 
alternative to conduit-enclosed 
cable. Rubber-insulated Loxarmor 
with its interlocking S-shaped 
armor is ideal for either power or 
control circuits. 


Lower installation costs — Loxarmor 
eliminates conduit and related in- 
stallation costs such as making 
bends and using pull boxes... 
especially economical to use in 
cramped quarters. 


Easier to add or re-route circuits — 
Usually trained in trays or racks, 


1957 


Loxarmor cables are easily re-routed 
and are 100% salvageable. New 
cables are quickly added to existing 
trays. 


Use indoors or outdoors — Loxarmor 
can be used in wet or dry locations. 
Indoors or outdoors, Loxarmor 
cables are readily accessible for easy 
inspection and maintenance. 


Less space required — Multiple 
Loxarmor circuits require only a 
little more than half the space need- 
ed for equivalent conduit circuits. 


Loxarmor can be supplied over any 
standard Okonite insulation—rub- 


ber, varnished cambric or plastie— 
depending upon your installation 
conditions and voltage require- 
ments. It is available with galva- 
nized or stainless steel, aluminum 
or bronze armor. Either copper or 
aluminum conductors are of course 
available. 


For dimensional data on Okonex 
rubber insulation applied by the 
strip-insulating process write for 
sulletin EG 1090. Complete 
splicing ana terminating drawings 
and instructions for Loxarmor are 
also included. The Okonite Com- 
pany, Passaic, N. J. 


electrical power... there’s 0 KO Me iTE CAB LE 


4740 
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New Products 


Electropneumatic Valve Actuator As- 
sembly. A line of electropneumatic valve 
actuator assemblies that will operate at 
up to 300 pounds duct pressures has been 
developed by Vapor Heating Corporation 
They are used to control the amount of 
hot air mixed with cold air flowing 
through air ducts for air conditioning the 
cabin in military jet planes and the new 
jet transports now being built. These 
new actuators and valves are considerably 
lighter and smaller than electric motor 
driven valves and lighter than many 
pneumatic valves now on the market, Ac 
tuating air pressure for the valve is drawn 
off the upstream side of the valve body, 
passing through an air passage next to 
the valve stem and feeds into the ai 


pressure regulator of the actuator. The 
variable air pressure in the duct is re 
duced down to a constant 15 pounds 
pressure needed to operate the valve. The 
air also passes through an air filter, made 
of sintered stainless steel, that will keep 
sand and dust out of the valve mech 
anism, There are two basic types of as 
semblies: the ON-OFF type, and the full 
modulating variable opening type, which 
operates in conjunction with a magnetic 
amplifier control, rhese new Vapor 
electropneumatic valve actuator assem 
blies meet the latest military specifica 
tions. For further information please 
write to Vapor Heating Corporation, De 
partment PR 57, 80 E Jackson Blvd 
_ Chicago 4, Il 

. INCORPORATED ye: 

s. IN Electronic Splicer. Two grades of Phe 
x AVENUE nolite (registered trade mark) laminated 


— plastic prove their superior electrical and 
NEWARK 3, N. d the physical properties in a new electronic 


/ na rls. peed film spl r h 
Y im sp icer. ic unit, nown as the 
cor pluctruw” / Shepard Electronic Film Splicer, was de 


veloped by Shepard Laboratories, Inc 
Summit, N. J., to solve the splicing prob 


ELECTRON 


7 SUSSE 


» 
~é 


lem of new nonacetate films such as Du 
Pont “Cronar.” These Mylar type films 
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Four frame sizes of the 100,000 RMS ampere IC rated Mounted in molded cases, the Amp-traps are accessible 
“Cordon” current-limiting breakers are now available—100, from the front of the substation for speedy replacement. 
225, 400 and 600 amps; 600 volts AC; 250 volts DC. Consult a BullDog field engineer for complete details. 


Now... Unit substations with new “Cordon” current-limiting breakers 


Provide greater protection against high short 
circuits at less initial cost 


Now, get the additional protection of this newly developed |-T-E 

Breaker in BullDog unit substations! Cordon” current-limiting breakers 

protect circuits where fault currents may reach 100,000 RMS amperes 

. limit short-circuit currents of high magnitude to a fraction of their ay 

possible value. In one compact device they combine the advantages 

of standard thermal magnetic breakers with current-limiting character- 

istics of Amp-traps”. 

These “Cordon” breakers bring real savings, too, since they can be 

used where more costly air breakers were once required. Amp-traps » 1's 18... © 1S CUTERE...@ W's Caren. 
are mounted in a molded housing on the load side of the breaker. 


When any Amp-trap opens, all poles of the breaker open, thereby 
preventing possible single phasing. 


Let a BullDog field engineer give you all the facts . . . Show you the ELECTRIC PRODUCTS COMPANY 
many safety and economy features of unit substations and complete 
BullDog electrical distribution systems. © BEPCO A DIVISION OF I-T-£ CIRCUIT BREAKER COMPANY 


BuliDog Electric Products Company, Detroit 32, Michigan. + A Division of I-T-E Circuit 
Breaker Company. + Export Division: 13 East 40th St., New York 16, N.Y. In Canada: 
BuliDog Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. *Trade-mark registered by Chase-Shawmut Company 
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a high-speed digital transmission jim system 


to double communication capacity 


DATA 

3,000 bits per second 

or 40 teletypewriter channels 
of 100 words per minute in @® 

a 3 ke bandwidth, or a 


combination of the two, 


RADIO 


BI IIIA NAIA ry ee eee 
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MICROWAVE 


CRS ee 


WIRELINES 


| « 





CREATIVE LEADER IN COMMUNICATION 


COLLINS RADIO COMPANY, 315 2nd Ave. S.€., Cedar Rapids, lowa @ 1930 Hi-Line Drive, Dallas 2 @ 2700 W. Olive Ave., Burbank 
261 Madison Ave., New York 16 @ 1200 18th St. N.W., Washington, 0.C. @ 4471 N.W. 36th St., Miami 48 @ 1318 4th Ave., Seattle 


COLLINS RADIO COMPANY OF CANADA, LTD., |! Bermondsey Road, Toronto 16, 
ENGLAND, LTD., 242 London Road, Staines, Middlesex 


Ontario @ COLLINS RADIO COMPANY OF 





Breaker Company. + Export Division: 13 East 40th St., New York 16, N.Y. In Canada: 
BullDog Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. *Trade-mark registered by Chase-Shawmut Company 





Collins also leads 
development in the fields of 


Another major stride forward in communication. 
From the research and development laboratories 
of Collins Radio Company comes KINEPLEX — AVIATION | | 
a spectrum conserving, high-capacity, synchronous oor a | 

data system which transmits and receives 3,000 sircraft with the st advanced snica 
bits of information per second on a 3 ke band, ' ivigel pray, SON ane marrUmes 
with superior signal-to-noise performance. “eb “oy hola As nit. 





Adaptable to wireline, cable, radio, or microwave eo pam xy 
facilities, KINEPLEX provides twice as many ¥ ip a Liskey ea te 
channels on a 3 ke band as present day carrier sirborne radar, ADF, ILS, VOP, HF and VHF 
teletypewriter systems. In teletypewriter applica- — : 
tions this means 40 channels on a 3 ke band 
at 60, 75, or 100 words a minute operation. 


KINEPLEX will take stored business machine ren Zelel pommelen,.0.ael Lee Balel, 
data in serial or parallel form and transmit it at the ee a 
same 3,000 bit per second rate. Material can be PUTA oad puts inte eoncation tiene 
fed from magnetic tape, paper tape, punched scopl 
cards, or other storage media. 


KINEPLEX can also be used for telemetering, ES A single sideband HF. Typica 
supervisory control, and facsimile. The total data Seprlgeeios yar a ee a 
transmission capacity of the system can be mmunication capacity 
divided between various services to fit specific 

applications. Write today for literature on 

Collins new TE-202 KINEPLEX Data System. 

AMATEUR RADIO 


the early 930s ¢ * *¢? rae tale ld tae! 
Amateur rad and, ¢ igh ntir is design and 
j + ha 5 1 this sta dard + ; pre nt 
} j and statior the rm t r ed and 
j r Amat fraternity Th station +h 
p ¢ t j j the air with ¢ . watt 
K trar AL and highly = sé ¢ 15A-4 | 
Many of the leade the « t | 
lust “Taal " yuaint 1 with ( lin through | 
t y f A ateur equipment 4 - 
3,000 bits per second Collins supplies a mplete new AM station from 
. k ¢ "ahi " jernizes ting fa ar 
or 40 teletypewriter channels i ’ 
6 the pe r r * tran tte ( ilin 
of 100 words per minute in ipplies the broadcaster's needs with such advanced | 
sddit xs TV-ST nicrowave 4y ystem, the , 
a 3 ke bandwidth, or a 
yntest 4 ha ‘ te , £ tie n the narret 
combination of the two. phasing equipment and audio ynsoles. Collins 
t 3 janizatior na b ? ] enviable j = 
putat : t 3 the broadcast n ee Ps 
' f gency 


COMPONENTS AND 
TEST EQUIPMENT 


b } ' and st ty + ¢ 
‘ ; are : % 
f } f ?$ 4 46 Autotunes 4 | 
For additional information: call your nearest Autoposit M snical Fil? scilleters baad 
Collins sales office or write for Ju j tut These 
technical brochure. end on high ty , ’ 
by 4 t jiary A, 
y ' hs / Y , 
Y y ’ 











UNIT SUBSTATION TRANSFORMERS 





No leakage here. Tanks on liquid-filled transformers are double welded 
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inside and out, 


Sides and cover are reinforced. Cover is gasketed and bolted in place 


Resist heaviest stresses — 
even from frequent short circuits 


Even if you don’t anticipate frequent 
short circuits, you still benefit three 
ways from the extra strength and 
built 1-T-I 


dependability into 


transformers 


1. Less risk of trouble in service 


2. Virtual freedom from 


former damage due to 
abnormal stresses 


irans- 
even 


3. Greater length of service 
I-T-E’s ability to give you these im- 
portant extra advantages comes from 
building 


many years’ experience 


transformers for mechanical recti- 


LRA Please mention ELECTRIC 


fiers and other special-purpose ap- 
plications where direct short circuits 
are an ever-present possibility. Now 
the same construction is offered in 
transformers for substation use. 

1-T-E 


either ventilated dry type or immersed 


transformers are available 


I-T-E CIRCUIT BREAKER 


Why coils stay put. Double jackscrews in 


combination with tie rods between upper 


and lower core clamps hold coils rigidly in 
place, even under severe stress. 


Protection against noise. High-grade ori- 
ented silicon iron laminations are stacked 
flat on special tables. This keeps noise 
level low. 


type and in a wide range of ratings. 
They are manufactured complete with 
all standard accessories and comply 
fully with all industry standards. The 
I-T-E factory is equipped to apply 
all NEMA tests. Write for complete 
information. I-T-E Circuit Breaker 
Company, Transformer & Rectifier 
Division, 19th & Hamilton Sts., 
Philadelphia 30, Pa. 
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FROM TRANSMITTING KILOWATTS 
TO TRANSFERRING BTU’S 
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When a manufacturer of transformer oil coolers needs 


condenser tubing he can obtain exactly what he re- 


Copper and Aluminum os quires from Wolverine Tube. Wolverine’s condenser 

aera i tube line-up includes both prime surface tubing and 

my capacity-boosting Wolverine Trufin’ —the integrally 

/ My finned tube. If, on the other hand, his requirements call 

| Uf a for small diameter tubing for transmission line use 

ene er Wolverine has it, too—in a wide range of wall thick- 
peribicnaber amy ~~ nesses and alloys in both copper and aluminum. 

For the production of connectors and other tubular- 

shaped parts for electrical use, Wolverine maintains 

complete fabrication facilities. Included are such tech- 

filed. eg: eet niques as finning, spinning, beading, bending, coiling, 


extruding, flaring, and expanding—to name but a few 


of the possibilities. 


Next time you need tubing—or technical counsel con- 
cerning tubing and its uses—remember that the finest. 
in both are available at Wolverine Tube. For the com- 


plete story write for your copy of the Wolverine General 





Products Catalog. 


Rigidly quality-controlled 


tubing tor transmission cables 


CALUMET @ HECLA. Inc 
CALUMET DIVISION 
WOLVERINE TUBE DiV!SION 
FOREST INDUSTRIES OlV'ISION 





GOODMAN LUMBER COMPANY Ci Division of Caitumet 4 Hecia, inc. 
CALUMET & HECLA 
OF CANADA LIMITED 1465 CENTRAL AVE., DETROIT 9, MICH. 


CANADA VULCANIZER AND 


EQUIPMENT COMPANY LIMITEO Mar T 


ifacturers of Quality yntroiied Tubing and Eatruded Aiuminum Shapes 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


Export Department, 13 East 40th Street, New York 16, New York 
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Wolverine's Mills at Decatur, Alabama (left) and Detroit, Michigan (right) 


ELECTRICAL INDUSTRY CAN DRAW FROM A WIDE 
VARIETY OF WOLVERINE SERVICES AND FACILITIES 


QUALITY FROM ORE TO 
FINISHED PRODUCT 


There's a maxim at Wolverine Tube 
which says ‘Quality must be built into 


our products’. 


To put this slogan to work, Wolverine 
starts at the furnaces where the raw 
metal is cast into billets from which the 
copper tube is made. Before pouring 
takes place the metal is thoroughly 
analyzed—must measure up to rigid 
laboratory standards. During the rest 


of the manufacturing process visual 


inspection, statistical quality control, 
and frequent laboratory samplings all 
play an important role in helping assure 
that will customer's 


tubing meet the 


every requirement 


TUBEMANSHIP IS 
IMPORTANT WORD 


At Wolverine Tube, employees have 
one word which graphically portrays 


their pride in the products they make. 


That word is Tubemanship and over the 
years it has come to stand for such 
things as rigid quality control, constant 
research, sound engineering, and indi 


vidual pride in a job well done. 


Tubemanship enables Wolverine cus- 
tomers to “buy with confidence”. It also 
enables Wolverine to say “There is a 
difference 


in tubing, Tubemanship is 


that difference.” 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


Engineering Help 
Available from FES 


Available at all times to help Wolverine 
customers solve problems concerning 
the use of tubing are the members of 


Wolverine's Field Engineering Service. 


These highly-trained tubing specialists 
are skilled in coming up with the right 
answer to such problems as design, 
corrosion, fabrication, and the right 
type of tube to use under specific oper- 


ating conditions. 


In addition to their individual training 
FES men are backed by the rich fund of 
tubing wisdom compiled over the years 
by Wolverine Tube. 


| WRITE FOR THIS 
IMPORTANT BOOK 


The story of Wolverine 
Tube, its products, facili- 
|<} ities, services and back- 
ground are described in word and 
book 
“The Measure of Tubemanship”. This 


picture in Wolverine’s newest 
information —is 


Write for 


book has valuable 


yours without obligation. 


your copy —Today. 
CALUMET @ HECLA. Inc 


CALUMET DIVISION 


WOLVERINE TUBE DIVISION 


Contributing greatly to Wolverine 


| Tube's success as a leading supplier of 


tubing and tubular-shaped parts is 
the completeness of its manufacturing 


facilities. 


For example, helping Wolverine meet 
its production schedules and shipping 
commitments are two large, modern 
tube 
Detroit, Michigan, and Decatur, Ala- 
bama. The 


referred to as the ‘world's most modern 


mills strategically located in 


Decatur Plant, is often 
tube mill’. Both mills utilize only the most 
modern of tube making equipment — 
have row after row of drawbenches, 
bull blocks, furnaces, straighteners, and 


other specialized equipment. 


Also of major importance to its cus- 
tomers is the fact that Wolverine Tube's 
Calumet & 
Hecla, Inc., one of the nation’s oldest 


parent organization is 


producers of copper. The Calumet 
Division is internationally recognized 
for its copper mining, smelting, and 
refining facilities. It is a leading pro- 
ducer of lake copper—one of the 


purest forms of the “red metal’ — 
which it mines from its vast properties 


in Michigan's Upper Peninsula. 


WOLVERINE TUBE 





FOREST INDUSTRIES DIVISION 

GOODMAN LUMBER COMPANY 
ALUMET & HECLA 

or ANADA LIMITED 

CANADA VULCANIZER ANO 

EQUIPMENT COMPANY LIMITED 


Division of Catumet 4 Hecia, inc. 


1465 CENTRAL AVE., DETROIT 9, MICH 


ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


Export Department, 13 East 40th Street, New York 16, New York 





DETROIT, MICwHit 


Ext t De 


POWER LINE CARRIER 
TO GOSHEN 


TO AMERICAN FALLS 


O LOGAN 


0 BRIGHAM 


RCA Microwave antenna at Grace, with mountainous terrain 
at Oneida viewed in background 


LITTLE MOUNTAIN 
REFLECTOR 


{0 OGDEN 
A RIVERDALE 


LA 


Utah Power & Light Company 
Expands Load Control System 
and Reduces Maintenance 


... with reliable RCA Microwave 


When requirements for a new load control 
system at Utah Power & Light were deter- 


OPERATIONS CENTER 


4 SALT LAKE 
CITY 


POINT OF MOUNTAIN 


GREAT SALT 


SS 


TERMINAL 


\ 
\ 
a 


Mr. J. S. Hooper, Communications Super- 
visor, says, “RCA Microwave provides a 


s 


POWER LINE 
CARRIER TO MOAB 


mined, the need for considerable expansion 
of communications became apparent. 


After careful analysis it was found that, 
by combining CW-20A RCA Microwave, 
powerline carrier and wireline facilities, a 
highly workable system would be possible. 
Among economies, this saved the cost of 
rebuilding company telephone lines to bring 
them up to standards suitable for telemeter- 
ing service and obviated the use of open- 
wire telephone circuits. 


consistently dependable central backbone 
system where circuit requirements are great- 
est. Many of the voice circuits on the micro- 
wave system are connected directly to 
wireline circuits and telephone line carrier 
circuits, extending them to offices and sub- 
stations between microwave repeaters. Thus 
it has been possible to reduce the wireline 
system by approximately 70%, also greatly 
reducing the communications maintenance 


on the system.” 


Provision for the addition of future channels makes RCA Microwave an inexpensive form of com 
munication per channel mile. Equipment utilizes easy-to-service familiar circuits and conventional 
tubes. Single sideband suppressed carrier frequency division multiplexing is used exclusively to meet 
high standards of dependability. Prequency is controlled only from the terminals through the entire 
system, Furthermore, RCA makes available the nation-wide service of the RCA Service Company to 


heep entire system operating at its peak. 
POINT-TO-POINT COMMUNICATION 


Radio Corporation of America 


LEGEND 
A microwave station 


MICROWAVE SIGNAL PATH 


RCA Microwave Specialists will be glad to 
answer any questions and help plan your in- 
stallation. Mail coupon for further particulars 
on use of Microwave in utilities, pipelines, 
turnpike and other applications. 


Communications Products 
Dept. 1-42, Building 15-1, Camden, N. J. 


Please send me latest literature on RCA Microwave 


® 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS ry rT ave 


CAMDEN, N. J. [_] Have an RCA Representative get in touch with me 
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saves you money 


Exactly! It's magnetic recording tape 
in the new Westinghouse Load Survey Meter 


The new Westinghouse Load Survey Meter uses the prin- 
ciple of automation. It gets the same results... higher 
production from fewer man-hours. 


Essentially, the meter is a tape recorder that translates 
consumer demand indicated by the watthour meter into 
“intelligence” on the tape—at the maximum rate of 240 
demand impulses per interval. The 600-foot tape runs a 
full 32 days. The tape then is “played back’ through a 
special translator in conjunction with an IBM 526 Printing 
Summary Punch. In 35 minutes the translator and card 
punch can deliver a record for the month on punched 
and printed IBM cards. No engineers, clerks or card- 
punch operators are involved. 


Compare this operation with current methods which 
require two interpreters for each six recording charts per 
day—plus an IBM operator—just to read the record and 
put it in usable form. 


The new Westinghouse Load Survey Meter is a truly 
practical tool. It saves you money in the process of giving 
you accurate information on which to plan more efficient 
generation and distribution systems. Complete details are 
available from your Westinghouse sales engineer—or meter to remain in service (upper meter) 
from Westinghouse Electric Corporation, P.O. Box 868, while load is recorded by means of lower 
Pittsburgh, Pennsylvania. J-40490 meter, which contains the contact device.” 


7" You CAW BE SURE...1F iTS 
Westinghouse 


“Double unit, allowing customer’s billing 
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Do you worry about conduit space for new control circuits 


AFTER EVERYONE’S GONE HOME? 


if you have a problem in getting addi- 
tional control circuits in existing conduits 
— here's one practical way to solve it — 
specify and use Rockbestos PNR 600 volt 
control cable. It will help you get a maxi- 
mum number of control circuits in a mini- 
mum amount of space. Here's why: 


« Rockbestos PNR lets you pull a 12 con- 
ductor control cable in conduit which 
is now carrying ordinary six or seven 
conductor cable. 


¢ It's 46% smaller in area — 28% 
smaller in diameter than conventional 
control cable. 


¢ With it you save on conduit and fittings, 
cut installation costs. 


« It's flexible from 167° to — 67° F. 


It's light, easy to handle, pull through 
conduits. 


Get the complete Rockbestos PNR story 
— write now for catalog which gives com- 
plete specifications and application data. 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 
CONNECTICUT 


ROCKBESTOS 


MORE THAN 10,000,000 FEET IN SERVICE 


nition ELECTRIC 
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NEW YORK, CLEVELAND, CHICAGO, PITTSBURGH, LOS ANGELES, 
ST. LOUIS, ATLANTA, DALLAS, OAKLAND, SEATTLE 


Small Diameter 
Control Cable 
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Silicone News 


ELECTRICAL AND ELECTRONIC NEWS 


No. 12 





Blind Workers Build Silicone 
Insulated Canned Motor-Pumps 


While many manufacturers are making 
imaginative use of Dow Corning Sili- 
cones to improve product performance, 
other progressive companies are also 
using these versatile materials to 
simplify design and assembly. A strik- 
ing example of this trend is provided 
by Nuclear Pump, Inc. 


Nuclear has licensed the Philadelphia 
branch of the Pennsylvania Institute for 
the Blind to build silicone insulated canned 
motor-pumps ranging in capacity from 40 
to 310 gpm. In addition to assembling the 
pumps, the blind workers also build the % 
to 10 hp silicone insulated motors which 
power the units. 


The motor production and assembly oper- 
ations performed by these workers include 
uncrating, weighing, stacking, riveting and 
grinding laminations, cutting and inserting 
slot insulation, winding and inserting coils, 
insulating top sticks, wrapping, connecting, 
dipping and baking. 


The finished units, 
chemical and food 


used primarily in the 
industries, have only 


one moving part and can be disassembled 
in two minutes with a screw driver. An 
exceptionally low rejection rate highlights 
the fact that handicapped people are very 
capable workers, and proves again that 
electrical insulating components made with 
Dow Corning Silicones are easy to handle. 


The reliability of the motors proves that 
silicone insulation is the most dependable 
motor protection money can buy. No. 49 


ATLANTA * BOSTON * CHICAGO + 


Canada: Dow Corning Silicones Ltd., 
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SILICONE-GLASS LAMINATES—NEW SOLUTION 
TO HIGH TEMPERATURE INSULATING PROBLEMS 


Faced with a need 
for electrical or 
electronic insulat- 
ing parts that re- 
tain high physical 
and dielectric prop- 
erties at elevated 
temperatures, more 
and more design- 
ers are specifying 
laminated glass 
parts bonded with 
Dow Corning sili- 
cone resins. Typi- 
cal is Stromberg- 
Carlson’s use of 
silicone-glass lami- 
nates for coil spacers and insulators 
in military field-type telephone switches. 


While the cellulose acetate spacers pre- 
viously employed proved durable enough 
under normal conditions, they didn't stand 
up in high temperature use. They failed 
quickly, for example, when continuing oper- 
ation with faulty circuits sometimes raised 
coil temperatures to 320 C (680 F). 


Stromberg-Carlson solved the problem 


once and for all by replacing the acetate 
spacers with single-ply silicone-glass lami- 


nates supplied by Mica Insulator Company. 
According to Stromberg-Carlson engineers, 
the use of silicone bonded glass laminates 
has “ 
ability of the telephone switch.” 


increased the service life and depend- 
No. 47 





Boost Insulation Resistance With Silicone Fluids 


200 Fluid has 
better electrical resistance than wax at 
elevated temperatures, many designers 
use this high temperature liquid dielec- 
tric to increase the life and reliability 


Because Dow Corning 


of capacitors, small transformers and 
other electronic assemblies. 


Company of Chicago, for 
impregnate their special line of 
miniature tubular paper for 
filter, by-pass and blocking service with 
Dow Corning 200 Fluid. 

Only about half as 
big as comparable 
conventional units, 
these silicone-im- 
pregnated capacitors 
are designed to meet 
all the electrical 
environmental re 
quirements for Char- 
MIL-C-25A. 


insulation 


Gudeman 
example, 
capacitors 


and 


acteristic “K”, 
While the 


resistance of com 


DALLAS * 


Great Britain: 
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LOS ANGELES * 
Midland Silicones Ltd., 


vriling 


parable ated 
85 C (185 F) is only 
microfarads, the new silicone fluid impreg 


150 


wax-impregn capacitors at 


about 15 megohm- 


nated units register megohm-micro 


farads at the same temperature. That's 


the insulating 


No. 48 


approximately ten times 


efficiency of conventional units 


Send Coupon for More 
Information 


DOW CORNING CORPORATION - Dept. 4118 


Midland, Michigan 
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D-C CIRCUIT BREAKERS 








Type FB-20 single pole circuit breaker; 2000 amperes continuous, 1000 volts d-c. 


NEW “FB” CURRENT LIMITING CIRCUIT BREAKER 


Now...complete current limiting protection against fault currents of 1000 to 150,000 amperes 


Small in size, these FB d-c circuit breakers with fast current limiting action 
provide a tremendous protective capacity. In the event of a fault, powerful 
springs open the contacts before the current has a chance to rise to 
its Maximum potential. 








Even in circuits where the rate of rise might approach 15,000,000 amperes per 
second, let-through current will not exceed 80,000 amperes. In most applications, 
it will never exceed 30,000 amperes—and total interrupting time is only 12 
milliseconds. This quick action reduces the magnitude and duration of fault 
currents—thus eliminating mechanical failures and heat damage. 


FB circuit breakers are available in either single or double pole models and 
with continuous current ratings of 1200, 2000, 3000 and 5000 amperes and up 
to 1000 volts d-c. They are available with either station- 
a ary or drawout mounting. Write for Bulletin 3004-A. 

Peak let-through current for FB I-T-E Circuit Breaker Company, Switchgear Division, 

CUCU SOSEREE WEEE OES Sep eee tia. 19th & Hamilton Sts., Philadelphia 30, Pa. 

















I-T-E CIRCUIT BREAKER COMPANY « Switchgear Division 
IN CANADA: EASTERN POWER DEVICES LTD. 
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ONLY NLS GIVES YOU 
THE RELIABILITY OF 
OIL BATH SWITCHING 


The BIG difference that can’t be explained away is 
the exclusive NLS oil immersing principle in digital 
instrument stepping switch lubrication! Sealed in a 








bath of specially refined oil, these electrical contacts 
as well as their driving mechanisms never need 
periodic disassembly for lubrication; constant accuracy, trouble-free operation 
and longer life are the results. NLS originated the automatic digital voltmeter and 
now manufactures a wide line of related electrical measurement instruments 
Inch-high. illuminated numerals provide high speed readings easily understood 
even by unskilled personnel. Automatic data recording equipment is available for 
all voltage or resistance measurement units. The NLS line of digital instruments 
covers the full range of engineering and scientific applications in this field. We 
will meet your most exacting requirements for electrical measurement instru 
mentation. Please write our home office at Del Mar, California, for name of 
representative nearest you; or mail coupon for information. 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


/ Del Mar, San Diego County, Calif 


MODEL 451 Phone: SKyline 5-1134 


General Purpose Volt- 
meter —For display or 
recording of + 0.001 to 
+ 999.9 volts DC. 


Digital Ohmmeters « AC-DC Converters « Data Reduction 
Systems + Digital Readouts « Peak Reader Systems 
+ Binary Decimal Converters + Digital Recording Systems 


101 
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NLS AT CONVAIR, SAN DIEGO 


Approximately 100 NLS digital instruments 
are currently conserving precious engineering 
time at Convair, San Diego. They are used in 
conjunction with analog computors and auto 
matic test equipment for testing electronics and 
electrical parts in the receiving department 
and for inspection of completed electronic 
assemblies in production. They are also used 
aS master meters for meter and other equip- 
ment calibration in the general laboratory. 


NON-LINEAR SYSTEMS, INC 

Dept. C-557 Del Mar Airport, Del Mar, Calif. 
Please send technical information on 

(] AC or DC voltmeters ohmmeters 


() analog-to-digital ] automatic testing 
converters systems 
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Potter & Buunfield engineering is in this picture 





MECHANICAL MONSTER OR 


MODERN MARVEL? 


Select the P&B Relay which helps make the difference 





STANDARDS 





ENGINEERS 








AG Series MW Series 

Enclosed Power Relay 

Shock-Proof and Dust Proof. 
and Life. 


Proper controls turn monsters into marvels... 
and controls are only as good as their com 
ponents, such as relays. Without controls, this 
massive press, or any automated equipment, 
becomes a nightmare of disorganized force. 

P&B AG Series relays are particularly suited 
to automation. They are ruggedly constructed 
for excellent shock resistance, withstanding 
100 G shock without mechanical damage. The 
AG is a tough relay designed for rough jobs. 


A metal enclosure keeps out shop dust and 
dirt. The phenolic base meets all U/L require 
ments for spacing and creepage distances... 
and the DPDT contact arrangement permits 
a wide variety of circuit variations. 

For over 25 years, P&B has been building 
relays, and modifying existing types, to suit 
specific applications. Write for new catalog 
or engineering consultation. 


P4B Standard Relays are available at your local 
electronic, electrical and refrigeration distributors 


Appliance Type Relay with 
Above Average Performance 


AB Series 
Appliance Type Relay, 
Heavy Duty Construction. 


for primary standards 


laboratory 











ENGINEERING DATA 


SERIES: AG. Enclosed power relay 
for use in dusty or dirty appli- 
cations, 

CONTACTS: 3/16” dia. fine silver. 
Rated 5 amps., single break, 115 V. 
AC resistive. Rated 8 amps., double 
break, 115 V. AC resistive 

CONTACT ARRANGEMENTS: SPST 
NO-DM, SPST NC-DB, DPST-NO, 
DPST-NC, DPDT 

VOLTAGE RANGE: DC: 6 to 220 V. 
AC: 6 to 230 V. 

COIL RESISTANCE: 30,000 ohm 
maximum. 

POWER REQUIRED: 1.5 W. mini- 
mum DC at 25° ambient. 6 W. 
manzimum, 

AMBIENT TEMP. RANGE: 55° C. 
to +65° C, 

TERMINALS: Screw type molded in 
phenolic base. 

ENCLOSURE: Special dust cover. 


DIMENSIONS: 2%” L. x 2 11/32” 
W. x3 5/32" H 


At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
of radar systems, guided missiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and 
other activities requiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pri- 
mary Standards Laboratory equipped 
for electrical, mechanical and physical 
certifications, 

Those with extensive experience in the 
measurement of electrical and physical 
quantities to a high degree of accuracy 
and who wish to join in the establish- 
ment of new techniques to further in- 
crease the accuracy and application of 
such measurements will find a satis- 
factory outlet for these abilities at 
Hughes. 











Potter & Brumfield i, nnn nes 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manvtecturing Divisions alee in Franklin, Ky. and Leconie, N.H. 
See our catalog in Sweet's Product Design File. 
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Scientific Staff Relations 
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Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 


Culver City, California 
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Close-up of a diode 






































































































































Cross section 

of a Hughes 

germanium diode 

photographed at 18 

diameters to show 
structural detail, / 


/ 
/ 
7 


Pa Inside, where it counts, a Hughes germanium diode is rigid, 


—— 


sturdy —well able to stand up under conditions of severe shock and 
vibration. W ith a mic FOSCO Pe , you Can see why rt learly . the germanium 
crystal permanently bonded to one lead . . . the whisker firmly welded to 

the second k ad eee the poime of the whisker welded to the crystal eee the fusion-sealed 
glass envelop Such positive mechanical stability (basic to every Hughes diode type) 
1S vital to the achievement ot clectric il stability and reliablity. Hugh s diode $ are 
manufactured, first of all, for reliability. So specify Hughes, and be sure of successful 


applic ation to your ¢ lex tronics and communications equipme nt 


For descriptive literature please write 


HUGHES PRODUCTS 


SEMICONDUCTORS 
International Airport Station 


Le Ange le 45, California 


Creating a new world with ELECTRONICS 


HUGHES 


Ee): 


SEMICONDUCTORS 


© 1087. HUGHES AIRCRAFT COMPANY 
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Magnetics, Inc. makes the 


performance-quarantee 
permalloy powder core 


We have taken the guesswork out of using molybdenum permalloy*powder 
cores, for Magnetics, Inc. Powder Cores are Performance-Guaranteed. 


What's more you can specify as an extra, Magnetics’ exclusive feature . . . i(i{fi zz 
color-coding. Color-coding fe//s your assemblers, without special testing, 

how many turns to put on these cores, for they are graded and coded accord- MAGNETICS inc. 
ing to inductance before they reach you fe EF 2 


Bulletin PC-103 gives you detailed information, and the Powder Core 
Color-Coding Card guides your assemblers and others with production ees ee 
responsibility. Why not write for your copies today? Magnetics, Inc., Dept. 

EN-30 Butler, Pennsylvania *Manvufactured under a license with Western Electric Co. 
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TRationaL BRUSHES 
are preferred for TURBINE-GENERATOR 


COLLECTOR RING SERVICE 


GRADE 634 


The increased capacity of today’s modern 
turbine-generator is directly related to 
increased excitation of the rotor. Here, 
where high-speed steel collector rings 
operate at peripheral speeds up to 15,000 
fpm, “National” brushes Grade 634 pro- 
vide low inertia as well as low wear rate 


UNION 
fog .\cisile) 


on both brushes and rings. No wonder 
these service-proven brushes are uni- 
versally preferred by turbine-generator 
manufacturers everywhere. If you are 
faced with a brush performance or com- 
mutation problem, feel free to call on 
NATIONAL CARBON for specialized advice. 


The terms “National”, “Union Carbide” and the Silver Colored Cable Strand 
are registered trade-marks of Union Carbide Corporation 


NATIONAL CARBON COMPANY * Division of Union Carbide Corporation * 30 East 42nd Street, New York 17, N.Y. 
SALES OFFICES: Atianta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco + IN CANADA: Union Carbide Canada Limited, Toronto 
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Wt ational Replacement Coils 
Help Keep Vital Motors and Generators on the Job... 


.»- IN THE MINING INDUSTRY 


The photo shows part of a set of 54 stator coils for a large Mines use’ National coils in the motors which power mine 
AC turbo generator. Rewinding of equipment of this size locomotives, shuttle cars, conveyors and other equipment. 
is normally done on the job site. National can either National “grew up” in the coal fields and really under- 
supply the coils only (with the customer handling the stands the electrical maintenance problems of the mining 
complete installation) or National can send a full winding industry. The photo shows a typical armature coil for a 
crew or send supervisory personnel (with the customer mine locomotive motor. 

supplying the labor) 


... IN THE RAILROAD INDUSTRY ... IN THE STEEL INDUSTRY 


Some railroads send their traction motors to National The steel industry depends on National for replacement 
shops for rewinding. Others povssom the work in their coils because rugged, reliable National coils have proved 
own shops, using National replacement coils and winding their ability to meet the test of tough steel mill operating 
upplies. The photo shows the variety of materials which conditions. The photo shows armature coils for a DC 
#0 into a complete National rewinding kit for a traction mill motor being dipped in a silicone varnish to protect 
motor armature them against deterioration due to high temperatures. 


When you need coils for any rotating electrical equipment, you can count on National for top quality, good 
service and a reasonable price. Ask your National field engineer for details on how National coils can help 
simplify your motor and generator maintenance problems. If you don’t know him, just drop us a line and we'll 
arrange to have him get in touch with you. 


ATIONAL | LECTRIC (OIL (COMPANY 


COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION — 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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standardized saturable reactors 





If you’re a design engineer who would be delighted with 
industrial components which are sensitive and, under 
normal operation, last virtually forever with no main 
tenance or servicing, then you'll welcome CONTROL’s 
standard lines of saturable reactors. 


With Controt reactor assemblies and magnetic amplifiers, 
you know complete physical and operating characteristics 

a copy of our Catalog R-10 awaits your request. And 
delivery is fast because sub-assemblies of these units are 


stocked, awaiting your control-winding specifications 


ConTROL reactors are available for both 120- and 240-volt 
60-cycle operation. There are eleven standard sizes in each 
voltage range. They have extremely high gain. Six ampere 
turns control nearly 2,000 watts in the largest size. Power 
outputs range from 50 to 2000 watts, with only 2 ampere 


turns required for control of the smallest units. 


In addition to higher gain, smaller exciting current, and 
fewer ampere-turn characteristics, CONTROL reactors have 
a 40 to | cut-off ratio. They are totally enclosed so that 
the high performance toroidal cores used are protected 
and the entire assembly has the ruggedness required 
for long life 

ConTROL offers the same convenience of standardization 
in use of high permeability magnetic devices that you've 
enjoyed with other components. Add to this convenience 
ruggedness and freedom from maintenance which is un 
matched, and you'll welcome Contrrot to your design 
picture Write for complete details and literature today. 
CONTROL, Dept. EN-37,Butler, Pennsylvania 
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Simple adapter plates fit Vari-Depth 
mechanism to any size breaker, Loca- 
tion of cover drilling not critical as 
shaft has slight side play. Tip of 
shaft serves to locate drilling hole. 


Threaded extension shaft, notched 


for easy cutting, adjusts for panel 
depths from 6'A" to 14%", 


VAR | -DE Pp TH extendible breaker 


handle simplifies panel mounting 


It is easy to see why the Westinghouse Vari- 
Depth makes it possible to assemble AB circuit 
breakers or De-ion® switches in control panels 
of any depth with a great saving in time, labor 
and hardware. Makes a better installation, 
too, with these advantages... 
e Extendible shaft adjusts to varying panel 
depths. 
Breaker mounts securely to back of panel. 
No stilts required. 
Only one simple door drilling for all 
Westinghouse breakers—Types E through 
KL and all De-ion switches. 
¢ No brackets needed for door interlock. 
e Complete hardware furnished. 
Detailed information contained in booklet 
SA-7664. Write Westinghouse Electric Corpo- 
ration, Box 868, Pittsburgh 30, Pa. J-30275 


you can Be SURE...iF ITS 


Westinghouse Ww 


n ELECTRICAL ENGINE 


Breaker mounts securely on panel 
back. No stilts 


Handle mounts on panel door. 


Attractive cast alloy handle 
is securely gasketed to panel 
door. Can be fastened with 
lever in horizontal or vertical 
positions. Resists rough handling. 
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Another call for Collyer... 


at N.Y. International Airport 
--- OVER FORTY MILES 
OF COLLYER CABLE! 


To light up the terminal area and meet the stagger- 
ing power supply requirements of New York Inter- 
national Airport’s new $90,000,000 “Terminal City”, 
The Port of New York Authority has approved the 
installation of more than 40 miles of Collyer Rubber, 
Lead and Neoprene Hose Jacketed Cable. 


When completely installed by the Plymouth Elec- 
trical Construction Company — one of New York’s 
leading electrical contractors — this vital network 
of Collyer Cable will feed nearly every “Terminal 
City” building and hangar. Included will be the new 
eleven-block-long International Arrival Building and 
its adjacent Foreign-Flag Airline Wing Buildings. 


Power Cables * Control Cables 
Switchboard Wires * Service Cables 


Series Lighting Cables * Building Wires 


For quality construction and maximum serviceability 
on all types of municipal or private installations, it 
pays to “call on Collyer” for cable. Let us quote on 
your requirements. Write Collyer Insulated Wire Co., 
245 Roosevelt Ave., Pawtucket, R. L 


Collyer 
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Special five-pole deadend which was built 
80 that radio influence choke coils could 
be used to eliminate interference from sec- 
ondary lines in the area. 


Transmission 


news is being 


made at 
Leadville 


Colorado Public Service 
tests expected to provide 
basic information on EHV 


transmission at high altitudes 
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O-B insulators and hardware are making an important contri- 
bution to the extra-high voltage transmission tests at high altitude 
being conducted by Public Service Company of Colorado at Lead- 
ville. 

Since the tests are primarily on conductor and conductor arrange- 
ment, one of the requirements of the O-B shielding devices was 
that their radio and corona characteristics be equal to or better 
than the best supported conductor arrangement. Such shielding 
devices were developed and their performance tested in the O-B 
high voltage laboratory before they were sent to Leadville. 

Testing on insulators and hardware supplied for Leadville re- 
vealed that they need not place any upper limit on transmission 
voltage magnitude, In other words, you can take voltage as high 
as you want to. The insulators and hardware can be supplied to 
handle it. 

Ohio Brass is proud to be cooperating in the Leadville experi- 
ment because we know valuable information to the power industry 
will come out of it. 

Remember, we’re always ready to help you with any problems 
you may have pertaining to extra-high voltage transmission. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
CANADIAN OHIO BRASS CO., LTD., NIAGARA FALLS, ONT. 
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For long life under extreme conditions 
of shock, vibration, corrosion, 
humidity and temperature 


Boar \\)" TYPE 
HEAVY-DUTY 


ELECTRICAL 
CONNECTOR 


Intended for use with jacketed cable in established AN contact arrangements. the really tough jobs, where ordinary 
and not requiring ground return through Shell components are thick sectioned high- electrical connectors just won't do, be sure 
mating surfaces, this connector incorpo- grade aluminum for maximum strength. to specify the W-Type Connector 

rates sealing gaskets at all mating joints. All aluminum surfaces are grey anodized Complete specifications and details on 
W-Type Bendix* Connectors also incor- for protection against corrosion request. 


porate standard Scinflex resilient inserts It will pay you to remember that for # TRADE-waRK 


SCINTILLA DIVISION of “IB peije 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix international Division, 205 East 42nd St., New York 17, WN. Y. 
FACTORY BRANCH OFFICES 
117 E. Providencia Ave., Burbank, Calif. © Paterson Building, 18038 Mack Ave., Detroit 24, Mich. © 545 Cedar Lane, Teaneck, N. J. © 5906 North Port Washington Rd., Milwaukee 17, Wise, 
Hulman Building,“120 W. Second St., Dayton 2, Ohio © 2608 Inwood Road, Dallas 19, Texas © Boeing Field, Seattle 8, Washington © 1701 “K” Street, N.W., Washington 6, D.C, 


KNOPP 


Phase [iE 
* 

S h i f ter can be your library department. To your com- 

pany a trained staff and a fully equipped li 


Every Degree . . ; brary would be a valuable addition. Over 
between ’ ‘ 170,000 engineering texts, and files of every 








The Kngineering 


Societies Libra ry 


90° leading to . worthwhile periodical are available for further 
4 research to meet your specific needs—patents, 

Panta Xgl : design, research, construction, and manage- 
leading or lagging phase ‘= » all ment problems. Charges cover only the cost of 


angle by manually con 


trolling the position of a SS the service, and represent but a fraction of the 
the rotor of the NOPP ‘ 


PHASE SHIFTER ; oe value you will receive. 


Smoothly and _ contin- 


90 lagging 


uously variable it is 
quick and easy to use for 
testing electronic equip- 


. ~— em The Engineering Societies Library 

men ane weir contro 

elreuits, watt-hour me 29 West 39th Street, New York 18, N. Y. 

ters, rotating standards watt- true-power-factor-readings under Mr. Ralph H. Phelps, Director 

meters power-factor indicators all conditions 

induction relays, and instrument he KNOPP PHASE SHIFTER 

transformers offers superior performance, sta 
Has two direct-reading scales bility and high aceuracy. Rated available, and their cost 


One is calibrated in degrees for at 250 or 500 volt-amperes. In- 


Please send me information pamphlet, on services 


the electrical angle of displace put: 120/240 volts, 3-phase, delta Nome 

ment the other in correspond Output 120 or 240 volts, 3-phase, ° 

ing power-factor values delta. Can be supplied in other e 
Compensates for any phase ratings street «... 

displacement between current Write now for full details. 

and potential of test setup that City 


may be introduced by other por KNOPP INC. 


tions of the circuit. Thus it gives 4287 Holden %., Oakiand &, Calif 
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FOR PRODUCTIVE MAINTENANCE 
DURING PLANT SHUTDOWN 


MIDGET MEGG 


Cork 
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FOR ELECTRICAL TESTS 


More and more plants are 
adopting the policy of a com- 
plete shutdown for summer 


W here possible, it 


urely pays off, because ma- 


vacation 


chine get tire d” too... and 
preventive maintenance can 
make them well before they 
get sick. Especially if (in the 
case of electrical equipment) 


you use 


MEGGER® INSULATION RESISTANCE TESTERS 
... or any other testing instruments in Biddle’s full line of equipment for the 
practical electrical man. Biddle’s File ‘21’ contains a selection of articles and 
check charts showing how preventive maintenance becomes productive main- 
tenance by saving you thousands of dollars in ““unscheduled”’ downtime costs. 


WRITE for FILE 21-EE 
MEGGER® GROUND TESTER, TOO... 


is a vitally important instrument for summertime maintenance. Experience 


hows that ground resistance does not remain constant and tests should be made 


at least once a year to discover high ground resistance and correct it before 


lightning strikes. Biddle File "25" gives you a lot of “know-how” to head off 


costly damage from electrical storms. 


WRITE for FILE 25-RE 


JAMES G. BIDDLE CO. 


Electrical Testing Instruments © Speed Measuring Instruments 
Luboratorys & Sclentifie Equipment 
1316 ARCH STHEET, PHILADELPHIA 7, PA, 
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(Continued from page 4#4A) 


New Products 


cannot be joined by regular film-splicing 
adhesives The company uses dielectric 
heat to form a bond between the two film 
ends to be spliced. Intense high-frequency 
energy is applied to the overlapped ends 
of the splice, fusing them so quickly that 
the original molecular orientation of the 
film is not disturbed. This bonding 


method retains the original high strength 
ind durability of the film. Because of 
sharp energy reduction the instant the 
splice fuses, there is no danger of the 
film “burning.” The electronic — film 
splicer can also be used on standard ace 
tate films. 


Demineralization System. The problem 
of ultrapure water for cleansing transis 
tors, tube parts, and other critical com 
ponents, has been solved by a point-of 
use demineralization system consisting of 
T-20 mono-column demineralization units 
and a SR-/ regenerator. Ultrapure water 
with a resistance of 10-megohms or bet 
ter has become a necessity in close-toler 
ance industries, such as_ electronics, 
instruments, aviation, etc., where a min 
eral impurity as low as one-half part per 
million in rinse water can decrease prod 
uct life by one half. Compounding the 
problem has been the fact that even 
when highly pure water is available from 
a plant’s central demineralization unit 
distribution through metal pipes and 
valves to points-of-use results in loss of 
the desired degree of ultrapurity. The 
new Penfield 7-20, SR-/ system solves this 
problem by purifying the water at the 
points of use. The 7-20 mono-column 
units used for this purpose eliminate all 
danger of metal contamination by hav 
ing all their wetted parts of plastic con 
struction Operating costs remain 
exceptionally low because the mixed-bed 
cation and anion resins used in the 7-20 
units are not thrown away after they are 
exhausted, but are regenerated quickly 
and easily by the company’s SR-/ regen 
erator, an in-plant component of the 
Further 
information about the point-of-use de 


new demineralization system 


mineralization system may be secured by 
writing E. H. Clohessy, General Manager, 
Penfield Manufacturing Co., Inc., 19 High 
School Ave., Meriden, Conn 


(Continued on page 72A) 
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“SQUARE D's /VEl// | 
TERMINAL BLOCKS 


NOTICE (above) how little space is 


required to remove or add a Square D 
channel-mounted terminal block to 
the completely assembled unit. Espe- 
cially important for a quick change 
when an additional terminal must be 
inserted into grouping. 


LOOK (at right)... 


all sizes can be 
mounted on same 
channel...25 am- 
pere pressure wire 
connectors, 25 to 
50 ampere box lugs 
...all can be inter- 
locked together. 
Terminals in kit 
form to “do-it-your- 
self” or factory- 
assembled to stand- 
ard specifications. 


SEE (below)...there is only one per- 
forated channel required for either 
weld or screw-on mounting...available 
in standard lengths that can be cut “on 
the job” to fit any length requirement. 
Eliminates stocking various sizes. 


ASK YOUR SQUARE D FIELD ENGINEER 


or write for Bulletin which covers details on Channel- 


Mounted Terminal Blocks. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. fea 


nNow...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Smaller motors carry bigger loads 
when you insulate with 


~<a 


ELECTRICAL INSULATIONS 


+ 
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Johns-Manville purified asbestos 


A materials permit increased horsepower 


4 


Morors insulated with Quinterra will outper- 
form others of substantially higher rating but with 
less heat-resistant insulation, 


The above photograph shows how you can use 
Quinterra and its companion product Quinterra- 
bord® ona standard Class H induction motor. Quin- 
terra Type 3-GR was employed for slot liners and 
coil separators. Wedges and filler strips are of Quin- 
terrabord Type 3. Both materials are made from 
highly purified asbestos fibres treated with silicone 


JONNS MANVILLE 


.-- provide higher temperature resistance 


resin for the highest combination of dielectric 
strength and pyrolysis resistance obtainable. In 
addition, Type 3-GR is reinforced with a strength- 
ening layer of fine glass cloth. 

Johns-Manville has developed a complete line of 
Quinterra materials for application in motors, trans- 
formers and other electrical apparatus. For further 
information write for brochure EL-40A. Address 
Johns-Manville, Box 14, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


JM Johns-Manville ELECTRICAL INSULATIONS 
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room for growth... 


Electro Data has room for 


you to share in the most stimulating growth pattern in 
the electronic data processing industry ... if your own 
growth potential matches ElectroData’s in experience 
and creativity. A vital young company with unlimited 
horizons draws men of research attainments and 
inventive calibre. Such men -— physicists, mathemati- 
cians, electronic engineers—are invited to write to 
Professional Employment Manager, ElectroData, 
460 Sierra Madre Villa, Pasadena, California. 


-B ElectroData — Division of Burroughs Corporation 
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is not an 


It cannot be copied. 


It is not attained 
over night. 


Quality is built into E-A Recorders 
by specialists—workmen whose 
livelihood depends upon quality and 
who have spent their lives making 
just this one product. 

For over 50 years, E-A has made 
the best for those who want only the 
best in recorders. 


Product Representatives in 


Most Principal Cities Ask for Catalog CC854A 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. B4, P. O. Box 596, INDIANAPOLIS 6, INDIANA 











We don't know but 
both of these nationally famous department 
stores use Marcus Transformers for power and 
lighting distribution 

Marcus ‘“‘Mark of Quality’’ transformers 
GUARANTEE trouble-free service and safe, 
dependable operation. For bigger profits 
and greater customer satisfaction, use MARCUS 
for your next installation 


MARCUS 


TRANSFORMER CO., inc. 
RAHWAY, NEW JERSEY 


Representatives in Principal Cities 





A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
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TRADE LITERATURE 


Quick-Disconnect Strip Terminals. A com 
plete line of production installed “Fin 
grip” quick-disconnect strip terminals is 
described in a new 4-page bulletin avail 
able from Burndy Corp., Omaton Division, 
Norwalk, Conn. Male, female, and right 
angle terminals are described for wiring 
applications in stoves, oil burners, switches, 
fans, timers, harnesses, and a variety of 
major and smaller electrical appliances. 
The bulletin contains complete test data 
including pull-out, pull-off, and heat tests, 
and dimensional and installation informa 
tion. The “Termatic” automatic installa 
tion machine for production installation 
of Fingrips is also described, Write to the 
company for further information 


Technical Quarterly, The first issue of a 
new technical magazine, The Western 
Electric Engineer, has been published by 
the Western Electric Company, Inc., 195 
Broadway, New York 7, N. Y. Appearing 
quarterly, the magazine will contain com 
prehensive articles on many branches of 
engineering at Western Electric, the manu 
facturing and supply unit of the Bell 
Telephone System, It will go to Western 
Electric's 6,300 engineers, and also will be 
available to technical and scientific people 
outside the company. Among the new 
magazine’s departments is “The Engineer 
and Society,” which contains short articles 
reflecting the increasing social responsi 
bility of the engineer. Engineers, physicists, 
chemists, mathematicians and other tech 
nical people will contribute articles. 


Instrument Catalog. A 16-page catalog of 
laboratory analytical instruments has been 
published by the Perkin-Elmer Corpora 
tion, Norwalk, Conn. The catalog describes 
the company’s line of infrared and ultra 
violet spectrophotometers, monochroma 
tors, flame photometers, vapor fractom- 
eters, as well as accessories and instrument 
components available for use with them. 
Also included is a brief description of the 
company’s process control instruments. 


Photoconductors. Infrared-sensitive lead 
sulfide photoconductors for detection and 
guidance systems are described in a new 
bulletin offered by Electronics Corporation 
of America, Cambridge, Mass. Technical 
specifications and ordering information is 
given for four general cell types having 
a wide range of performance character 
istics. Charts for cell response as a func 
tion of both wave length and source 
temperature are shown. Lead sulfide 
semiconductive surfaces have advantages 
over other radiation-sensitive materials in 
terms of response, sensitivity, response 
time, and signal-to-noise ratio, according 
to the bulletin. Their applications include 
missile guidance, fire control, aerial map 
ping, data reduction, and spectroscopy. 
Copies of the new bulletin may be ob 
tained by writing to Electronics Corpora 
tion of America, Photoconductor-Trans 


(Continued on page 82A) 
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“Tll never replace 


| YCTOR SUSPENSIONS... 





VICTOR NO. 900 
(EEI-NEMA TDJ-52-3) 
15,000 Ib. SUSPENSION 
INSULATOR 


Men who purchase insulators are enthusiastic about the service records of VICTOR Suspen- 
sions. That’s because VICTOR Suspensions are laboratory designed, manufactured under 
rigid quality controls and tested with the industry’s most modern equipment. 

Take the No. 900 Insulator shown above, for example. It has rugged, rounded corrugations 
for maximum strength and resistance to impact. Cap and ball bolt are thick, husky and 
galvanized to withstand severe service. Scientifically fitted glaze gives added strength and 
added protection against contamination. 

Each insulator is proof-tested mechan- 
ically, then subjected to vigorous high fre- 


quency and 60-cycle flashover tests. When 


you buy VICTOR, you just can’t buy New 


better suspensions! 
VICTOR CATALOG 


Now ready for distribution is Victor's newest 
and most extensive catalog. One of the most 


complete in the field, it includes illustrations 
VICTOR and data on many items being produced at 

VICTOR and not previously shown, up-to-date 
INSULATORS EEI-NEMA Standards, and an outline of 

VICTOR’S new plant, research, testing and 
DIVISION manufacturing facilities. It’s FREE! Write 
I-T-E CIRCUIT BREAKER CO., INC. for your copy. 
VICTOR, N.Y. 
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FROM THE SMALLEST TO THE LARGEST UNITS... 


the most 


desirable characteristics 


ever offered in selenium rectifiers! 


PETTI-SEL 


*high current density 


INDUSTRIAL TYPE SELENIUM RECTIFIERS 


Made possible by the improved new vacuum process requiring no artificial barrier layer 


the complete line ranges from. . 


Plastic units, Kg! x Ke" x Ky", 


single phase, ie cians 
30V AC, 150 MA DC 


. f T 
*°° HCD PETTI-SEL 
| Rectifiers " 


400} 


TYPICAL FORWARD 
CHARACTERISTICS 


| Other American 
rectifiers 
| now available 


Developed by Siemens Organization of West Germany, used extensively throughout 
Europe... and now manufactured exclusively in the U.S.A. by Radio Receptor 
Company. 


e Better performance 
@ Estimated life 100,000 hours 
e@ Lower forward voltage drop 


@ Suitable for high temperature 
applications 


@ Conveniently smaller cell sizes 
than conventional units of the 
same ratings 


Flat metal rectifiers, 
Whe x We" x MK", 
bridge, 30V AC, 

200 MA DC 





...to the large space-saving 


3 phase, half wave, 

fan cooled rectifiers, 

8” x 16" x 24", 

26V AC, 4500 amperes DC 


Also available; Very high voltage rectifiers up to 
296,000 peak inverse volts at 30 MA; Dwarfs —5 MA 
up to 125V AC with resistive load; Cartridge types up 
to 17,000 peak inverse volts at 5 MA. 


For complete information, submit your requirements today to Section EL-6 


Semiconductor Division 
RADIO RECEPTOR COMPANY, 
Subsidiary of General Instrument Corporation 
240 Wythe Avenue, Brooklyn 11, N. Y. * EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers * Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment 


inc. 
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. fired by an 
B-58—latest achievé 
FORT WORTE erics onic bomber, and another “first 
Convair, But fe scientist and the engineer at CONVAIR- FOR! ry 
newer and more stimulating pr $s await his imagination and ingenw 
nearly half-a-hundred Air Force contracts now on hand. He feels co 
for there is a wealth of talent to complement his efforts, and no lack of technical 
facilities to expedite his work. 


And there is more, for his family enjoys a mild climate year ‘round, countless recreational 
facilities, modern metropolitan educational and cultural benefits. The cost of living is low, and 
there’s no state sales or income tax, which means his money goes further . . . that’s important, too! 


You're invited to investigate the opportunity awaiting you at CONVAIR-FORT WORTH. 
Your inquiry is confidential, of course. 


TODAY... write, wire or telephone PErshing 8-7311 
MR. H. A. BODLEY 


Engineering Personnel Dept. 6 


CONVAIR-FORT WORTH, TEXAS 


CONVAIR 


FORT WORTH 


FORT WORTH, TEXAS 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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3-Phase Motor 


can now have full engineered protection 
with a single, built-in KLIXON Protector 








able for Motors ranging from fractional HP up to 
PREVENT OVERHEATING CAUSED BY: 74 HP (600V). 


Prolonged overloads BUILT-IN KLIXON AUTOMATIC AND MANUAL RESET 
. : PROTECTORS FOR 3-PHASE MOTORS: 

Single phasing , ‘ 

stall Reduce production down time 

Stalling Eliminate motor burnouts 

Minimize motor repairs and replacements 

Lack of ventilation Assure maximum motor capacity under any con- 

Increase in ambient temperature ditions 

Plugging or reversing duty Simplify motor controls 

Unbalanced voltage Specify and use 

MOTORS WITH BUILT-IN KLIXON PROTECTORS 


Get the details from your district motor salesman 
... then specify and use motors with Klixon Inherent 
Protectors. The additional cost is low .. . the savings 
high .. . the advantages really worth-while! 


Failure to start 











Now your 3-phase Motors can have the same pro- 
tection that motor manufacturers have for years en- 
gineered into single-phase motors. That’s because 
Motor manufacturers everywhere can 
supply standard three-phase motors 
with built-in Klixon Protectors. 


The result: you're assured of maximum M ETA LS & CO NTRO LS CO R PO RATI 0 N 


work output with minimum down time. : PS 
f Spencer Thermostat Division 4206 Forest Street, Attleboro, Mass. 
Klixon 3-phase Protectors are now avail- KLrx0N 
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frame of reference 





JUNE 


1957 





The chart below is a simplified repre- 
sentation of 11 different staff member 
fields at Sandia Corporation. You might 
call it an occupational frame of retest 
ence, within which are located the many 


activities involved in our work—design 


ENGINEERING 


a — —_ 


and development of nuclear weapons 
tor the Atomic Energy Commission. In 
each of the 11 fields, challenging posi 
tions are available for qualified engi- 
neers and scientists at all degree and 


CXPCLFicnce levels 


PHYSICS MATHEMATICS 





Applied Researc 





Weapon Syste ia) 


Engineering 





Component Development 





Electronte Development 





Handling Equipment 
1% s12n 





Standards Engineering 





Ouality Assurance 


< 


J 
and Survetllane 








Field Testing 





Manufacturing 


Relations Engineering 





Military Liaison and 


Field Engineering 














There are many other things you’ll want 
to know about Sandia Corporation 
You'll be interested in our extremely 
liberal employee benefits. You'll want to 
know about the advantages of working 
and living in Albuquerque, famous for 
its healthful year-round climate and 
recreational attractions. You'll want in- 
formation on schools, homes, and cul- 
tural facilities. And you'll want to know 


more about our work, and our back 


Please mention ELECTRICAL ENGINEERING 


ground as a research and development 
laboratory. Our illustrated brochure 
answers these questions, and many 
others. For yout copy, please write to 


Staff Employment Section 551A. 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 


when writing to advertisers 





Please 


(paorrray oF 


tg : sagt, © AG 
? ‘Sle wis MIF} 
+ 920% in ale a, 

x 


aereriss o 


RIGHT POLY 
In the last year polyethylene has 
family of res!” wide ran 
and many ne i ies. 

‘Today manufacturers are learning how to 
tailor polyethylene to almost any end use and 
processing condition by vary'iné three basic 
characteristics of the resin in the original manu- 
facturing pro ess: 


(1) Density 
(2) Molec ular Weight 
(3) Molec ular Weight Distribution 


The properties of polyethylene, whether made 
by * h pressure, modified high pressure, or 
any of the low pressure processes are fixed by 
all three of these characteristics: An extremely 
large numbet of resins having markedly different 
properties can be produced by controlling these 
fundamental character istics 
The processor ca y describe the proP- 
acturer can then 
to fill the 


erties he needs at 

determine which resin i 

pill. From that point the two © 

to determine the ‘ideal’ resin for the application 
The follow! 5 ‘ , in very general 

terms properties are 

affected as these characteristics are varied. 


Figure |: How Properties Change 
With Molecular Characteristics 


CHARACTERISTIC a 
\ increasing | increasing Widening 
| pensity Mol. Wt MW .Dist. 
Increases | increases increases 


POLYETHYLENE 
Stiffness 

slightly slightly 
tittle of little of 
no effect no effect 
decreases increases 


iTensile Yield Point increases 
Film Brittieness increases 


Softening Point increases increases decreases 
Low Temperature 1 
i] 


Brittieness decreases 


dec ceases increases 


Resistance to } 


Environmental decreases 
Stress Cracking \ 


increases decreases 
little of 
no effect 
increases 


permeability decreases jittle of 
no effect 


decreases increases 


(t imendort) 


impact Strength decreases | increases 


Effects of Densit 


The term density describes 
volume of the resin, and is i ncec 
amount of branching in the mo 
can range from 0.910 to 0.965. 
The effect of density variations on polyethyl- 
ene properties will be dis completely in 
the next issue of “Polyethylene ng Tips”: 
You may receive your copy bY ly by 
requesting it. 


e, Densities 


Effects of Molecular Weight 


The term molecular weight when applied to 

polyethylen i average OF mean size 

of tt i 
Melt index 

lar weight in 

affected by t 

cules, it is a cle 

guide. In these disc 

to molecular weight rathe 
The effect of molecular we 

polyethylene properties will be discussed com- 

pletely in a future issue of “polyethylene Proc- 

essing Tips’. 


Effects of MW. Distribution 


Distribution is determined by measuring how 
many of each size of mo is present. hen 
the percentage of each size of molecule is 
plotted against molecular weight, 4 distribution 
curve similar to the one shown below is obtained. 

The shape of the curve for each resin tells 


r the distribution is wide oF narrow. 


r Weight Distribution Curves 


molecu- 
is also 


The effect of molecular weight distribution on 
the properties of polyethylene will be discussed 
completely in a future issue of “Polyethylene 


ting the P 
hylene product 
S.A. a polyethylene resin 
e, Our technical service 
discuss your require- 


is CO. 

Distillers 
and Chemical Corporation 

99 Park Avenve, New Yor 
Branches in princi 
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another example of exciting work at los alamos... 


FAST PHOTOGRAP. 


/5.000.000 


PICTURES SECOND" 


Here at Los Alamos, the development of high 
speed photography has produced framin 
cameras of unprecedented framing rates ona 
exposure times. These cameras are capable of 
taking as many as 90 frames at rates as high 
as 15 million frames a second. They employ 
the technique of sweeping the image, reflected 
from a rapidly rotating mirror, over a set of 
correcting lenses onto the recordin ome 
This results in the effective stopping of ima 
motion within the frame. In addition to t 
creation of new optical components, the con- 
struction of these cameras has involved the 
development of techniques for rotating mir- 
rors of substantial size at speeds as high as 
22,000 revolutions per second. 





Used in a wide variety of research programs 
as well as in the Laboratory's weapon investi- 
gations, instruments such as these typify the 
excellent resources, in facilities and in the 
capability for creating wholly new experi- 
mental methods, enjoyed by the scientists of 
Los Alamos. 

For an illustrated brochure about Los Alamos 
write to: 


Director of Personnel 
Division 1814 


The enlarged frame above shows the col- 
lision of a steel ball and an aluminum 
plate at an approximate velocity of 4 
millimeters/microsecond, illustrative of 
studies of interaction of metals at high 
impact velocity. The cutaway drawing 


shows some of the features of one of the 
0 : . Laboratory's high speed framing cameras. 





SH 
scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
* LOS ALAMOS, NEW MEXICO 
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THE ONE 
UNIVERSAL 
METER 


microvolts 


li 
hilovolts 


| MICROVOLT. AAMETER 


Universal DC Meter 


‘olge dti-iae) ae This new microvolt-ammeter-amplifier 
| will measure as little as lOvv or LOppa 

with accuracy. It may also be used as 

a DC amplifier with up to 80 db gain 

and only 10uv drift. A zero-center mir- 


.the Lenkurt en gineer rored scale provides instant polarity 
indication. Utilization.of KIN TEL’s 

What makes him special? chopper stabilized circuit provides 
First there’s the man himself. Lenkurt attracts the arnt “~ stability _ 
highest caliber is unobtainable with conventiona 
: VTVM’s. The Model 203 is the ideal 


Then there's the environment in which he lives. At general purpose laboratory meter, 


San Carlos, on the sunny San Francisco peninsula, the 


production test set, or null meter. 
Lenkurt Engineer enjoys California living at its finest 


Last, and most important, is his working environment. SPECIFICATIONS 
At Lenkurt, in an atmosphere of congeniality and 
well-being, the engineer finds inspiration for his best 
creative efforts. His contribution is quickly recognized, 
promptly rewarded 


100 pv to 1000 v fs 

100 pzyua to 100 ma fs 
25 ranges 

100 megohms input 

Immediate opportunities exist at Lenkurt for some 
very special guys interested in 


Components Development Engineering 


Product Planning Engineering Representatives in all major cities 
Applications Engineering Write for literature or demonstration 


Circuit Design Engineering ms 


10 xv equivalent input drift 
1 volt output 


. 
. 
. 
. 
© 80 db gain as amplifier 
* 
° 
@ Price $550 


| om gE eo 
Califarnio 
{ KAY LAS) 


Please send your resumé to Dan Foster, Engineering Placement Manager 5725 KEARNY VILLA ROAO 
SAN DIEGO 11 CALIFORNIA 
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MECHANICAL ENGINEERS are using their skills in the de- ELECTRO-MECHANICAL ENGINEERS are constantly faced 
sign and development of new mechanisms required for business with the problems of capturing information from the various 
machines and for those mechanical products which are associ- input devices and converting this information into a usable form 
ated with electronic data processing equipment. for subsequent use in data-handling equipment. 





ELECTRONIC ENGINEERS enjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company’s computer 
in the development of new types of circuitry and components research since 1938 are developing an economical, flexible digi- 
which are necessary to maintain leadership in the competitive tal computer to meet the requirements of all record-keeping 
field of record-keeping automation. applications. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions .. . 


Act at once! Send resumé of your education and experience to Employ- 
ment Department, Technical Procurement Sec. J, The National Cash 
Register Company, Dayton 9, Ohio. 
THE NATIONAL CASH REG/STER COMPANY 








High Quality at Low Cost 
Maximum Performance 


Proven Dependability 


en ae 


c 
5 MN 
S V7, RON 


Vacuum Process 





SELENIUM RECTIFIERS 


Through their —— vapor deposit and quality control methods, 


SYNTRON is able 
life and stability. 
Constructed 


» provide Rectifiers of extreme uniformity, long 
“sh ac, to meet the most rigid requirements. 
from quality treated to withstand adverse 


Designed to prov ide 


materials, 


climatic conditions. 


continuous, 


dependable, 


trouble-free, maintenance-free service. Operation is instantaneous. 
Their low forward voltage drop means greater efficiency, low ageing, 


and long life. 
SYNTRON produces the 


industry. 


largest variety of selenium cells in the 
Let your applications engineers make recommendations for 
your rectifier needs. 


Builders of Quality Equipment for more than a Quarter-Century 


Other SYNTRON Equipment of proven apne woragel 
AC TO DC POWER SINUATED | 
CONVERSION UNITS WIRE 


= ee @ 
| {( 





SYNTRON C COMPANY 


440 Lexington Avenue Homer City,Penna. 
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(Continued from page 72A) 


Trade Literature 


Specifications for Aluminum Alloy. Mili- 
tary specifications for alloy 6066, devel- 
Aluminum, 
Calif., are available for general distribu- 
specification MIL-A-25493, 
{'nited States Air Force USAF), effective 
1956, covers aluminum alloy bars, rods, 


oped by Harvey Torrance, 


tion rhe 


and shapes produced by extruding. Copies 
of these specifications can be obtained by 
writing to the Commander, Air Material 
Wright-Patterson Air Force 
jase, Ohio, Attention: MCSIFF-2, or the 


local military office issuing specifications. 


Command, 


Alloy 6066 is recommended for applica 
tions requiring high strength combined 
with excellent corrosion resistance rhe 
Harvey alloy, with a strength level equiv- 
alent to 2024, has welding characteristics 
similar to 606] 


Platinum Metals Review. In order to pro- 


vide engineers chemists, metallurgists, 
ind other users with a source of current 
information on the properties and indus- 
trial applications of platinum and its asso- 
ciated metals, a new quarterly journal, 
“Platinum Metals Review 


duced 


has been pro- 
This is being published by John 
son, Matthey & Co., Ltd., Hatton Garden, 
London, E.C, 1, England, the sole refiners 
and distributors of platinum metals from 
the Rustenburg Platinum Mines in South 
Africa. The first number of this journal 
contains articles on the protection of 
chemical process equipment clectrodepos 
ited rhodium in coaxial radio frequency 
circuits, a thermocouple for high tempera 
tures, the platinum metals in catalysis 
and creep properties of platinum metals 
and alloys. It also provides a comprehen- 
sive service of abstracts of current litera 
ture on the platinum metals and their 
alloys. In addition, the first number con 
tains an article describing operations at 
Rustenburg Platinum Mines, the world’s 
largest producer of platinum, Copies of 
the Platinum Metals Review are obtain 
able from Johnson, Matthey & Co., Inc., 
608 Fifth Ave., New York, N.Y., or from 
J. Bishop Platinum Works, 
Malvern, Pa. 


Company, 


rurbine Literature, Advances in the field 
of large steam turbines is the subject of 
new literature based on a paper by C. D. 
Wilson, chief turbine design engineer of 
Allis-Chalmers steam turbine department 
rhe 12-page booklet covers a number of 
significant developments of interest to the 
power field. Copies of Advances in the 
Field of Large Steam 
03R8620, are available on request from 
AllisChalmers Manufacturing Company, 
Milwaukee |, Wis 


Turbines,” no. 


Hypot Pamphlet. A 4-page pamphlet and 
data sheets on the 5265, 5275, and 5280 
mobile type direct-current Hypots have 
Associated Research 
$758 West Belmont Ave., 


been published by 
Incorporated 
Chicago 18, Ill 


(Continued on page 88A) 
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sew wws 


at 5 STARTERS 
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BULLETIN 746 
automatic autotransformer TYPE 


Employs autotransformer 





A strictly “modern” starter. 
Silver alloy, air break con- 
tacts provide long, trouble 
free life... without the messi- 
ness and maintenance of oil- 


connected in delta to reduce 
line voltage for starting squir- 
rel cage motors that should 
not be started on full line 
immersed contacts. Operation voltage. Automatically oper- 
a bell signals 
proper interval—which can 


is simple... ated by solenoid contactors 
with double break, silver alloy 
contacts. Adjustable timing 


relay controls accelerating 


be adjusted—for switchover 


from START to RUN. Air 


break contacts standard in 
ratings to 75 hp, 220 v; 150 
hp, 440-550 v. Also furnished 
oil-immersed up to 125 hp, 
220 v; 250 hp, 440-550 v. 


SESS SHEESEHSEESESESE SEH HEEHEHEOESEES EEE EEE 


For Velvet S-M-O-O-T-H STARTING .. 


BULLETIN 640 


manual stepless resistance TYPE 








Write for Bulletin 
Allen-Bradley Co 


1316S 


Milwaukee 4, Wis 


Graphite compression dise re- 
sistors provide smooth, step- 
less starting of polyphase 
squirrel cage motors. Oper- 
ated by hand lever, the 
smooth starting of the motor 
is under the control of the 
operator. Limits starting 
current and prevents lamp 
flicker. Accurate overload re- 
lays protect motors against 
burnout. No-voltage protec- 
tion provided. Ratings to 
200 hp, 220-440-550 v. 


Second St 


In Canada— 


Allen 


Bradley 


Canada Ltd 


Galt, Ont 


period. ‘Taps are provided on 
the autotransformer to adjust 
the motor starting voltage. 
Ratings up to 300 hp, 220 v; 
600 hp, 140.550 v. 





. nothing equal on the market! 


BULLETIN 740 
matic stepless resistance TYPE 


auto 





Ja 





Preset and adjustable graphite 
dise resistors are automati- 
cally inserted in series with 
squirrel cage motor at start 
ing. Adjustable timing relay 
operates contactor, which 
automatically cuts out re 
sistors after predetermined 
starting period. Resistors can 
be adjusted to motor and load 
conditions for velvet smooth 
acceleration. Accurate ther- 
mal relays protect motors. 
Ratings to 200 hp, 220-440. 
550 v. 


ALLEN-BRADLEY 


MOTOR CONTROL 


= (UALITY 





...and still other 
ALLEN-BRADLEY 


reduced 
Voltage starters 


BULLETIN 736... AUTOMATIC 
part winding TYPE 


For use with 
having 
atator W! 
economie al 


’ squirrel cage 


tors two “Ps. 
oe parallel nade 
Provides 
yoltage 
yw curre nt does 


mu jarting 
reduc ed 
when atartit 


» eed pows 
a lwo ty per 


ations 
eo A js a o-step atarter 
Style é 
* ailable 1 rating 


100 hp JA0- 
)0 hp ,-atep 
yy) ¥ 


em 
startet with MM 
with 


r¢ ompany 


sup to 


220 V5 
Style i is a 
resistal 
the motor on 


ort Inratings UP 


the first P90. VAN yy) V- 


10 200 hp, y 


BULLETIN 1172... AUTOMATIC 
high voltage, air break reactor TYPE 


For starting high voltage 


squirrel cage motors at re- ~~ 


duced voltage. Simple 
1 air break con- 


solenow 
1 moving 


tactor has only or 
part, and the double break, 
silver alloy contacts need 
no maintenance. These 
are designed for 
idustrial 
sed for 


Reli- 


contactors 
heavy duty it 
service and can beu 
inching or jogging. 
able overload relays pro- 
tect the motor at all times 
have interrupting 
capacities of 150,000 kva, 
800 vs 2 50.000 kva, 
1000 vy. Made in ratings 
up to 1500 hp, 2300 v3 


9500 hp, 1600 v. 


Starters 


BULLETIN 741... AUTOMATIC 
multipoint resistance TYPE 





An automatic starter that 
will satisfy power company 
requirements for starting of 
motors on network systems. 
Resistances are automati- 
cally inserted in the line at 
starting, and are short cir- 
cuited in steps at definite 
time intervals. Time inter- 
vals can be adjusted from | 





to 5 seconds for ideal start- 
ing under various load con- 
ditions. Available in 2, 3, 
and 4-point starters. Made 
in ratings up to 300 hp, 220 


v; 600 hp, 440-550 vy. 








BULLETIN 742... AUTOMATIC 
Stepless, graphite resistance type 


his is the ultimate in 
smooth acceleration of 
squirrel cage motors, The 
graphite dise resistors var 

In resistance smoothly oat 
steplessly as the pressure on 
them jg automatical] 
changed. Also, the rate po 
which pressure is applied 
can be varied over a wide 
range. Lamp flicker on net- 
work systems used for both 
power and light is com. 
pletely eliminated. Also 
ideal where 4 starting shock 
to driven machines may 
Cause serious trouble or 
affect machine life. Ratin 
to 200 hp, 220-440-550 v. r 





ALLEN-BRADLEY 


MOTOR CONTROL 








HIGH POWER SSB LINEAR AMPLIFIER— 
SIMPLER, SMALLER, AND MORE EFFECTIVE 


WITH JENNINGS VACUUM COMPONENTS 





Jennings capacitors have been the stand 
ard for years in high power transmitter 
design. Now engineers are finding that 
Jennings vacuum relays are an extremely 
flexible tool for switching all levels of de, 
rf, and 60 cycle power, making possible 


\ Es ; new concepts of transmitter design, 





Westinghouse engineers have skillfully 
used both vacuum capacitors and vacuum 
relays in this new Type MS 30 KW Linear 
Py Amplifier designed for single sideband 
POWER CONTROL @ RF CUBICLE communications. They have utilized the 
CUBICLE CUBICLE low minimum capacities and the accurate 
TYPE MS WESTINGHOUSE LINEAR AMPLIFIER resetability of small variable vacuum 

capacitors to tune the pi network tank 

circuit and for input and output tuning 


Mg Jennings Type R5C vacuum relays have 


snub 





also been used in the tank circuit to switch 
load connections so that the tuning range 
Tank and output tuning capacitors and relays could be extended without using any tap 
switches or sliding contacts carrying cir- 
culating tank currents 


N 0 wavefo rm ; The ingenious use of these modern vacuum 


. + : components has thus helped to reduce 
| | sto rt | 0 fl both the complexity and size of this high 

. ‘ 4 performance amplifier while permitting it 
to be automatically or manually tuned 


over the entire frequency range of 4.0 to 
26.5 me. 





Our 1957 catalog summary con- 
tains many new vacuum compon- 
ents to help simplify transmitter 


from 6-£ Inductrol* Re. | ) ; ’ a ee mag 
Voltage Regulators 


Unlike many other types of voltage reg- 
ulators, General Electric Inductrols intro 
duce no waveform distortion, 


Featuring drift-free controls, Inductrols 
maintain the a-c or d-c voltage powering 
electronic circuits within * | %; are small 
and light. 


They have long life and require little 
maintenance because they use no brushes! 


For more information, write Section 425-6, 
General Electric Co Schenectady ), 
N. Y., or contact your G-I iles office 
or agent. 


*General Electric Trade Mark for Induction 
Voltage Regulators 


Progress /s Our Most Important Product 


GENERAL £@B ELECTRIC JENNINGS RADIO MANUFACTURING CORP. 970 McLAUGHLIN AVE. P.O. BOX 1278 - SAN JOSE 8, CALIF 
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DesigNED SPECIFICALLY 
FOR YOU 


DISTRIBUTION transformers above are produced by Standard in all 


commercial voltage ratings and KVA sizes. 


Standard is the choice again and again for special 
services. Famous Standard Transformers, specifically 
designed for the rugged duty they perform, offer more 
in design features yet they often cost the same as re- 
petitive models. See your nearby Standard representa- 
tive or write directly to Warren and get Standard’s 
offer before you place your next contract. You'll be 
joining users from all over the world who know that you 


can pay more but you can’t buy better than Standard. 


Svasrsobavedl, 


WARREN, OHIO 
REPRESENTATIVES IN PRINCIPAL CITIES 
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[,ibsiloy 
Silver-cadmium oxide 


o® ELECTRICAL 
~y CONTACTS 


_? aa SO, 


for LONGER LIFE + LOW COST 
HIGH INTERRUPTING CAPACITY 


Important news: These newly- 
developed Gibsiloy contacts con- 
taining silver and cadmium oxide 
withstand larger currents than sil- 
ver or its alloys ... without welding 
or sticking! They give longer life, 
greater current-carrying Capacities, 
and higher electrical ratings. They 
have excellent arc-quenching traits, 
low contact resistance, high con- 
ductivity, and low material loss. 
Delivery is quick. And cost is com- 
parable to that of fine silver! Many 
users are switching to Gibsiloy sil- 


ver and cadmium oxide contacts, 


Typical Applications 
motor-starting & limit switches 
light & medium-duty contactors 
light & medium-duty relays 
aircraft relays 
industrial controls 


Properties §— Conductivity _ Hardness 
%\ACS Rockwell 15T 

40.50 

50-60 

45-55 

50-60 

KA is supplied as discs, rectangles, irregular 
shopes. 

KB is supplied as rivets, rectangles, discs (pro- 
jection-weld-backed), discs (with of 
without silver solder backing). 

Try Gibsiloy KA and KB silver and cad- 

mium oxide contacts to replace silver 

or silver alloy contacts in your present 
electrical products. And 

plan for them in new 

ones. Their use is already 

widespread and growing. 

Let us discuss how KA 

and KB can help you. 


Write for latest folder on Gibsiloy hy 
KA and KB and send for Form 
$23 ‘Request for Contact Rec- 
ommendation’’ 


, 
- cs 

jibsiloy 
ELECTRICAL CONTACTS 


lanugaciured by 
Gieson Etectric COMPANY 


8348 Frankstown Ave. Pittsburgh 21, Pa. 
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AIEE SPECIAL PUBLICATIONS 


To meet a specialized need, or where it has become advantageous to collate a number of papers on a subject in one pamphlet. a series of 


special publications has been established. Prices quoted are (M) for AIEE members. and (N) for non-members. 


PRICE M 
S4 Advanced Methods of Mathematical Analysis as Applied to Electrical Engineering (1942) ’ 50 
$74 AIEE Electric Heating Conference (4/55) bedeuket eons 2.50 
$16 Application of Electric Conversion Equipment to the Electrochemical Industry (it 47) 3 40 
s9 Bibliography of Relay Literature, 1927-1939 (7/41) ee: ob odaen ses : : .25 
S6 Bibliography on Automatic Stations, 1930-1941 (12/42) Lets : 25 
$79 Bibliography on Corona and Gaseous Materials i hava caakcaden .50 
S69 Bibliography on Electrical Safety (12/54) ...... ; : peer ee A0 
$35 Bibliography on Electronic Power Converters (1/50) . “Te aeka ‘ , -50 
$97 Bibliography on Gaseous Dielectric Phenomena (4/57) ; ; , 75 
S62 Bibliography on High-Pressure Electric Arcs (5/54) , sr ; 50 
$39 Bibliography on Industrial Control (9/50) : : its a kale eee : ax ; .25 
S68 Bibliography on Telemetering (12/54) ; : .50 
$87 Bibliography on Testing of Insulating Materials and Systems for Therma! Degradation (4 56) 50 
S60 CIGRE Report on Corona Losses (7/52) ...........000000: 75 
T86 Conference on Magnetic Amplifiers ... 4.00 
T91 Conference on Magnetism and Magnetic Materials (2/87) 7.50 
T88 Conference on New Developments in Instrumentation for Industria! Coniro 3.50 
$29 Cumulative Indexes to AIEE Transactions, 1911-1921 and 1922-1938 2.00 
$29a Cumulative Index to AIEE Transactions, 1939-1949 2.50 
$90 Digital Computers for Power System Problems (3/57) ..... ; 2.00 
S26a Electric Arc and Resistance Welding—lII* (12/50) ... : jane aa 3.50 
S46 _—s Electric Arc and Resistance Welding—lIll (10/52) shee ; cb ae ke e/a 3.50 
T89 Electrical Engineering in the Rubber and Plastics Industries eke 3.50 
$51 Electric Engineering Problems in the Rubber and Plastics Industries (1/53) ‘ , 3.50 
$58 Electrical Engineering Problems in the Rubber and Plastics Industries (10/53) 3,50 
$67 Electrical Engineering Problems in the Rubber and Plastics Industries (4/54) 3.00 
™72 Electrical Utilization of Aluminum Conference (3/55) bees 3.50 
$23a_ Electron Tube Survey of Instrument Manufacturers and Laboratories (3/48) , 1.00 
$50 Electronic Converter Applications and Tubes (7/52) . ‘ : Sener 3.50 
$25 Elements of Nucleonics for Engineers (3/49) ............ : .60 
$2 Grounding Principles and Practice (6/45) , a , ' 50 
$84 Index to United States Rectifier Patents (12/54) we : P ‘ 1.00 
$54 Joint AIEE/IRE Conference on Telemetering and Remote Control (4/ 54 4) , 3.50 
$37 Lightning Reference Bibliography (4/50) . at : 5 aatae 35 
$28 Mathematics for Engineers ‘ err seeuahas ae 15 
S65 National Telemetering Conference 1954 ae ; : 2.00 
$57d 1953 AIEE Aircraft Technical Conference, Part Il, Discussions (3 /54) 50 
$45 Power Supply for Resistance Welding Machines (4/52) ... : ; 1.00 
$81 Principles of Transmission Line Relayings (12/55) .... . 1.00 
T70 Proceedings of the Eastern Joint Computer Conference (4/55) 3.00 
T85 Proceedings of the Western Joint Computer Conference 3.00 
$44 Review of Electronic Digital Computers (2/52) ...... ; 3.50 
$53 Review of Input and Output Equipment Used in Computing Systems (3/53) 4.00 
$42 Sources of Electrical Energy (1/51) ... 75 
$36 Symposium on Electrical Properties of Semiconductors and the Transistor / 50) 25 
S66 Symposium on Higher Distribution Voltage for Metropolitan Area (9/54) ’ 2.00 
$82 Symposium on Research and Education (2/56) , , , 80 
$56 Symposium on the Use of Aluminum for Insulated Conductors (11/53) pete 1.50 
$12 Telemetering. Supervisory Control, and Associated Circuits (9/48) ae eneu ‘ ‘ - 1.00 
S61 Thermal Evaluation of Insulating Materials (6/54) .................. : 1.50 
$63 The 2nd Feedback Control Systems Conference (4/54) . ; 3.50 
T96 Third Biennial AIEE Conference on Electric Heating (4/57) ; . 2.50 
$5 Ultrashort Electromagnetic Waves (9/43) ............ ; 50 
T76 Western Joint Computer Conference (3/55) ........ , ' i 4.00 


3.50 
4.00 
1.50 
50 
2.00 
1.60 
1.50 
2.00 
1.50 
3.50 
2.50 
50 
3.00 


*An AIEE Conference Report, consisting of the full texts of the papers and discussions presented at a special AIEE technical conterence on the subject 


Also available is the following publication, issued by EJC (Engineers Joint Council) of which AIEE is a member: 


$13 Engineering Profession in Transition (1947) 
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John answered a Librascope ad for DIGITAL 
COMPUTER ENGINEERS, and we're moving to 
Southern California in three weeks! Out there, 
opportunities in John's field of LOGICAL DESIGN are 
terrific, John likes the project team approach 
at Librascope he's finally going to have 
a chance to follow through on his project and 
he will have full cooperation from management 

Say... your husband is an ANALOG COMPUTER man; 
why don't you mention Librascope to him? Tell him 
to write; Glen Seltzer, Employment Manager 
808 Western Avenue — Glendale, California 


They need men with his experience.” 
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(Continued from page S2A) 


Trade Literature 


Magnetic Controls Pamphlet. A pamphlet 
on magnetic controls has been published 
by Magnetic Controls Corporation, 6405 
Cambridge St., Minneapolis 16, Minn. A 
comparison chart ol the magnetic system 
and its desirable features versus the 
tube is included 


vacuum system 





Microfilm The 


of microfilm as an everyday office, engi 


Brochure. 








widening scope 


neering department and record room 
work tool for active paper work is ce 
tailed in a 4-color, 36-page brochure just 
issued by the Filmsort Division, Dexter 
Folder Co., 50 South Pearl St., Pearl Rives 
N.Y. Titled “New Horizons with Micro 
filo the booklet describes the concep 
tion and growth of the Filmsort system 
for activating microfilm by mounting 
in aperture cards or jackets; gives details 
of new equipment, supplies and = tech 
niques for handling engineering drawing 
personnel, and other office records, trath 
control material, et and provic sey 
eral pages of case history reports on ap 
plications, savings, and other benefits. The 
concept for the Filmsort system originates 
during World War IL when the OSS 
farted employing unitized microfilm tech 
niques to simplify the filing, finding, ane 
reproduction of millions of maps, foreign 
postcard scenes ind other data. Since 
then techniques and equipment have been 
developed by Filmsort to permit advan 
tageous use of unitized microfilm (indi 
vidual frames or panels of from 2 to 30 
or more lOmm or 55mm preces ol micro 
film) in a wide variety of office, enginees 
ing department, and other record control 
vstems involving anything from a= few 
high rate of reference documents to tens 





thousands or millions 






Laminate Booklet New Formica Cir 
print’ ts the tithe of a four page, two-color 
brochure now ivailable describing the 
characteristics of Cirprint the new copper 
clad laminate specifically developed lor 


the printed circuits used in the radio and 


television industries. Cirprint exceeds Na 
tional Electrical Manufacturers Associa 
tion standards for NNP and additionall 
meet militay specication M/L-P 3 B 
for type PBE-P Copies oO 


number 75 can be obtained by writing 


the brochure 


Formica Corporation 1411 Spring Grove 
\ve Cincinnath 32. Ohio 


Catalog and Company Expansion. Thi 
newest linve of electronic component 
manufactured by the Freed Pranstorme 
Co., Ine featured in a 48-page catalo 
lransformers, filters and discriminators 
| 


toroid magnets unplifiers and ultra 


and «le 


(pric component ine pictures 
cribed in detail Complete data on trans 
formers for military and commercial ap 
plication ire also included. For catalog 
no. 571 write Freed Transformer Co., Ine 


1718 Weirthield St trooklyn 27, N.Y. Phe 


facilities 


compan also ha expanded its 
for encapsulating with Fosterite The new 
production facilities will now permit the 
company to accept orders for Fosteriting 
from industry. For information write to 


aforementioned address 
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The need to compromise on panel instrument 

quality is now a thing of the past. Model 1301 

Weston Cormag instruments cost no more, often 

less, than the compromise types. Thus you can 

get the big increment of dependability which 

Weston instruments provide for all your panel 

and built-in needs; plus the other advantages of 

Weston’s core-magnet, self-shielding construc- WES i O Ni 
tion. For example, they can be mounted closer 

together on a panel without intereffect . . . and a 

used interchangeably on either magnetic or non- CORMAG 
magnetic panels. Let us acquaint you with all 

the advantages of these improved instruments. PANEL INSTRUMENTS 
Consult your nearest Weston representative, or 

write Weston Electrical Instrument Corp., New- 

ark 12, New Jersey. 
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Standard types of 
COMMUNICATION EQUIPMENT 


Radio Engineering Products is currently producing a number 
of types of equipment, electrically and mechanically inter- 
changeable with standard Bell System apparatus. Complete 
equipments of the following types, and components for these 
equipments are available for early delivery. 


CARRIER-TELEPHONE EQUIPMENT 


C5 Carrier-Telephone Terminal (J68756). A kit for adding 
a fourth standard toll-grade channel to existing C 
systems is available. 

Cl Carrier-Telephone Repeater (J68757) 

121A C Carrier Line Filter and Balancing Panel 

H Carrier Line Filter and Balancing Panel (X66217C) 


CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) 
140A1 Carrier Supply (J70036A\1, etc.) 


40ACI Carrier-Telegraph Terminal 
Grid Emission Test Set (J70047D1) 


VOICE-FREQUENCY EQUIPMENT 
V1 Telephone Repeater (J68368F) 
Power Supply (J68638A1) 
V1 Amplifiers (J68635E2 and J68635A2) 
V3 Amplifier (J68649A) 
V-F Ringers (68602, etc.) 
Four Wire Terminating Set (J68625G1) 
1C Volume Limiter (J68736C) 


D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J700378B) 
10E1 Telegraph Repeater (J70021A) 
128B2 Teletypewriter Subscriber Set (J70027A) 


Composite Sets, several types 


TEST EQUIPMENT 
2A Toll Test Unit (X63699A) 
12B, 13A, 30A (J64030A), and 32A (J64032A) 
Transmission Measuring Sets 
111A2 Relay Test Panel (J661 18E) 
118C2 Telegraph Transmission Measuring Set (J70069K) 
163A2 Test Unit (J70045B) 
163C1 Test Unit (J70045D) 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays 

Repeating Coils, several types 

Retard Coils, several types 

184, 185, 230A and 230B Jack Mountings 


VACUUM TUBES 

101D, F&L 323A & B 396A 

1020, F& Lb 328A 398A 

104D 329A 399B 

205D 336A 400A 

274A & B 350A & B 408A 

281A 355A 120A Ballast Lamp 
305A 393A 121A Ballast Lamp 
310A & B 394A 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 
TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO, MONTREAL 





MINIATURE 
COMPONENTS 


For Delivery From Stock 
(MEET MIL-T-27A SPECIFICATIONS) 


MINIATURE AUDIO TRANSFORMERS 


impedance 
Ohms 


Coupling 
Balanced 
DC Curren 
Unbalanced 
DC Current 


pri. 
50/200 /500 
4/8 
50/200/500 
15,000 
- 15,000 
15,000 
T__15,000 
MA- | 30,000 «t _| 
ad Vv 60,000 
tema-tot Tvl +8} 0 | 0 | 50/200 
All units +2 DB 30 to 20,000°V;PMA 5 and 7 
+2 DB 200 to 10,000°V. Case size 15/16"D x 
114” high, flanges 1'/,” long. 
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impedance 
Ohms 





= Unbalanced 
DC Current 
Power Out 


> 


TMA-5 
TMA-6 
TMA-7 
TMA-8 
| TMA-9 
TMA-10 
TMA-11 
TMA-12 
TMA-13 
TMA-14 
rTMO-15| 
TMO-16 
™O-17 
'TMO-18| 
rTMA-19| +2 , 
Case size 1”D x 1.5” high, flanges 1%”. Specify 
TMO for open, TMC for encapsulated units. 
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Scie --cea- 


Cat. Ind. | Cat. Ind.| Cat. Ind.| Cat. Ind. 
No. MHY| No. MHY! No. MHY!| No. MHY 
to 15 KC |10 to 50 KC |30 to 75 KC |50to 200 KC 
F2050 F2100| 0.1|F2140/ 0.1 /F2180 | 0.1 
F205! F2101| 0.2/F2141| 0.2/F2181 | 0.2 
F2052 F2102| 0.3|F2142| 0.3|F2182 | 0.3 
F2053 F2103| 0.4|F2143| 0.4/F2183 | 0.4 
F2054 F2104| 0.5|F2144| 0.5/F2184 | 0.5 
F2055 F2105| F2145| 1.0|F2185 | 0.6 
F2056 |F2106| | F2146| 2.0|F2166 | 07 
F2057 |F2107 f2147| 3.0/F2187 |0.8 
F2058 F2108| #2148 F2168 | 0.9 
F2059 F2109 F2149 F2189 | 1 
F2060 F2110 F2150 F2190 |2 
F2061| ; F2111 F2151 | F2191 
F2062 F2i12| 2152 72192 
F2063 F2113 F2153 F2193 
F2064 F2114 F2154 
F2065 F2115 F2155 cle ‘ites 
F2066 |1,250. |F2116 F2156 V5" 411/32” 
F2067 |1,500. |F2117 F2157 ~ | x25/32h 
F2068 |1.750 |Encapsulated 1”dx%_"h. When order- 
F2069 |2.000 ing hermetically sealed units add H, 
encapsulated units MR to Cat. No. 
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Send for NEW 48 page transformer catalog. Also 
ask for complete laboratory test instrument 
catalog. 


FREED TRANSFORMER CO., INC. 


1700 Weirfieid St., Brooklyn (Ridgewood) 27, N.Y. 


Please mention ELECTRICAL ENGINEERING when writing to advertisers ] LECTRICAI I NGINEERING 








Individual conductors in the control 
box are color-coded with vinyl! plas- 
tic, over insulation of polyethyl ne, 


vin yl on cable... 


i inul iC- 


Roebling’s Sons 


Cable being installed wa 
John A, 


Corporation, 


tured by 


leamed against underground troubles 


These men in San Antonio, Texas, are in- 
stalling traffic signal cable that is com- 
pletely insulated and jacketed with plastic 
The outer covering is tough BAkEe.itT! 
Brand Vinyl Plastic. Notice that it’s being 
pulled with a Kellems grip. The smooth ‘ 
surfaced jacket makes pulling through 
And the vinyl 


plastic guards against alkalies, acids, and 


ducts and conduits easy 


motor oil 
Inside, the individual conductors, shown 
in the inset above, have a moisture-resist 


ant colored vinyl jacket over insulation of 


BAKELITE Brand Polyethylene. The poly- 
ethylene was selected for its high insula- 


tion resistance, low dielectric 


constant, 
and excellent dielectric strength 

You'll find that line wire, service drop 
and powe! cable, as well as Cotnmunica 
tion and control cables, are improved 
through use of Bakeire Polyethylene and 
Viny] Plastics. Their high standards are 
assured by a rigid quality control system 
For the latest information on the use of 


get Ka 
belitems No. XX by writing Dept. YC-55 


these materials for wire and cable 


BAKELITE 


BRAND 


PLASTICS 


UNION 
CARBIDE 


BAKELITE COMPANY, Division of { nton rf arbide ( orporation luce] 0 East 12nd Street Ne Ww York 17, N. Y. 


The terms BAKELITE, 
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Union Cansive and the Trefoil Symbol are registered trade-mark 
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An unusual polyvinyl chloride compound 


Polyvinyl! chloride (PVC) compounds 
have been widely used in the wire and 
cable industry. These compounds have 
many useful properties and have found 
wide application as insulations and 
sheaths, These properties and applica 
tions were discussed in Current Trends 
No. 4, entitled “Progress Report on 
Polyvinyl Chloride Insulations.” Like 
most materials, the conventional PVC 
compounds have limitations, and there 
are many applications where these 
weaknesses have prevented taking full 
advantage of the good features. This 
discussion is about a special PVC com 
pound, which was designed and devel 
oped in an effort to incorporate into a 
ingle compound as many desirable 
properties as possible. Known as Syn 
thinol 901 
oped in the laboratories of the Rome 
New York 


‘Today Synthinol 901 is being used as 


this compound was devel 
Cable Corporation, Rome 


insulation and sheath for wires and 
cables in many applications where con 
ditions of installation or use require 
properties not to be found in conven 
tional PVC compounds 
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FORMATION OF POCTyiN Ont ON wee 











Graph shows heat deformation vs. tempera 


ture, and compares Synthinol 901 with con 
ventional Type TW 


accordance with Underwriters’ Laboratories 


compounds. Test run in 


standard procedure except for temperature 

Shortly after World War II, the 
t/nderwriters’ Laboratories established 
the need for a PVC insulated wire suit 
able for wiring appliances where an 
operating temperature rating of 105 C 
was required, Rome Cable laboratory 
attacked the problem of developing a 
PVC compound to meet U/L 
ments. The laboratory was also given 


require 


a list of desired additional properties 
for incorporation into this compound 
Chis project assignment was completed 
in 1949, at which time Rome Cable 
introduced Synthinol 901. Since 1949 
this compound has provided the solu 
tion to a rather impressive list of tough 
wiring problems 

I'rue, there are many 105 C PVC 
there are 
likewise compounds available which 


compounds available today 


possess one or more of the individual 
properties on the list describing Syn 
thinol 901. What is unusual is that here 
for the first time, was a single PVC 
compound whu h possessed all ol these 


superior properties and which also re 
tained all of the properties found in 
conventional PVC materials 

Rather than presenting data and 
charts, it is believed that the practical 
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value of this compound is better illus 
trated by relating a few of the concrete 
results of eight years of continuous 
work with users who have had difficult 
problems. These case histories are all 
a matter of record 


1. Oil refinery, industrial and 
chemical plant wiring. 


Plant and oil refinery engineers had 
long used Type TW for plant wiring 
Results were good, but too often the 
heat deformation characteristics of con 
ventional TW caused trouble in warm 
locations. Since one of the outstanding 
properties of Synthinol 901 was its 
superior resistance to deformation, this 
material was tried, and soon became 
widely used because of its much better 
record in service, During several years 
of experience Synthinol 901 proved to 
have chemical and solvent resistance 
so superior to conventional materials 
that it came into wide use where this 
resistance was needed. In these indus 
trial applications, which are not under 
the jurisdiction of the National Elec 
trical Code, the higher temperature 
ratings have made possible appreciably 
higher current carrying capacities, with 
consequent savings 

In chemical plant wiring the cor 
rosive action of chemicals and solvents 
has always been a tough problem. Al 
though PVC has inherently better re 
sistance to chemicals and solvents than 
many other materials, engineers de 
sired further improvement. One user 
ran a series of long time tests with 
samples immersed in various solvents, 
acids, and alkalis. The results clearly 
showed that Synthinol 901 would give 
longer life than other PVC compounds, 
when exposed to these chemicals. 


2. Oil-filled transformers. 


l'ransformer engineers have long been 
searching for a cable construction to 
replace the varnished cambric-insulated 
cable used for high voltage and tap 
changer leads in oil-filled transformers. 
One transformer manufacturer, encour 
aged by successful experience with 
Svynthinol 901 in other applications, 
began a comprehensive study of this 
insulation in lieu of VC on these high 
voltage leads. In operation these leads 
are immersed in the transformer oil at 
elevated temperatures. This test pro 
gram extended over several years, and 
included evaluation of almost every 
conceivable effect of Synthinol 901 on 
the life and performance of the trans 
former. These engineers came up with 
the following reasons for standardizing 
on Synthinol 901 for this application 


|. There was less sludge in the oil than 
when VC insulation was used 


There was no harmful degradation 
of electrical properties of the oil 

Conductors ran cooler when insulated 
with Synthinol 901, permitting a 7% 


ROME CABLE CORPORATION, Rome, New York 


Wh ENGINEERING when writu 
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No. 10 in a series of articles 
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increase in current rating of the lead 
cables. 

4. The use of Synthinol 901 in lieu of 
VC afforded substantial dollar sav- 
ings. 


3. Coil Leads. 


Many manufacturers of small coils for 
use in electrical and electronic com 
ponents had tried for years to use PVC 
insulated lead wires in their manufac 
turing operations. These coils, with 
leads attached, are put through a var 
nish or wax impregnation followed by a 
baking cycle. The baking cycles may 
be as long as 16 hours at temperatures 
as high as 105 C. In a great many of 
these cases PVC insulated lead wires 
had given trouble due to shrinkage, 
cracking, and stiffening during the im 
pregnation and subsequent baking 
Here is an application where Synthinol 
901 has been doing an almost faultless 
job. After nearly eight years of wide 
usage, there has been no case of shrink 
age, cracking, or stiffening of insulation 
reported where Synthinol 901 has been 
used in this application. 


4. Panelboard wiring. 
For many years panelboards and 
switchboards have been wired with 
Type TA wire. This wire has a layer 
of asbestos over a primary insulation 
of PVC. The asbestos has been used 
as a protection against the heat defor 
mation which was known to occur at 
sharp bends and points where wiring 
was held under clamps. Transformer 
and machine tool manufacturers have 
found that the superior resistance of 
Synthinol 901 makes the asbestos cover 
ing unnecessary. In this application, 
for additional safety, the insulation 
thickness is normally 14,4” heavier than 
standard. These manufacturers have 
found Synthinol 901 to be an economi 
cal solution to their particular needs. 
These case histories are only a few 
of the applications where this unusual 
compound has served well. Synthinol 
901 has been proven by test and actual 
use to be superior to conventional PVC 
compounds in the following ways 


1. Suitable for continuous operation at 
higher temperatures. 


nN 


More stable under severe heat cy 
cling. 


~ 


Suitable for continuous immersion 
in hot transformer oil 


_ 


Superior resistance to chemicals and 
solvents. 

Greater resistance to heat deforma 
tion, 

All of our experience and knowledge 
in this field is available to you. If you 
have a wire and cable problem where 
you think Synthinol 901 might prove 
useful, why not let us help you? 
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14 More TOWERS for The Dayton Power & Light Company 











2 an AMERICAN BRIDGE customer 
for 42 years! 
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a TOWERS SHOWN ABOVE are on the new 69K V double Each of the 100’ suspension towers will support six 


7 over an aver 


conductors of 1,351,500 em A.C.S.R. 45 
age span of 800’. Typical earth anchors, as 


circuit Airway-Wright Field Lines of The Dayton Power 
and Light Company supplied by 


both 


a customer of American Bridge 


since 1915. Built to meet the increased electrical require American Bridge to this industry, were used for 





ments at the Wright-Patterson Air Force Base, these 
comparatively short lines (running only 4800 feet) con 
nect with the Air Base’s own recently constructed trans 
mission system. These towers were also furnished by 
American Bridge 

While the new line will operate at 69KV, it is actually 
a 132K V line, since it has sufficient insulation level to 


handle safely the higher voltage any time in the future 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
BOSTON ° 


Contracting Offices: AMBRIDGE * ATLANTA BALTIMORE BIRMINGHAM 


HOUSTON * LOS ANGELES * MEMPHIS * MINNEAPOLIS * NEW YORK * ORANGE, TEXAS - 


CHICAGO 
PHILADELPHIA * PITTSBURGH * PORTLAND, ORE 


the suspension and strain towers 

American Bridge has been designing and fabricating 
1911 Note that we 
served Dayton Power and Light almost from the very 
the facilitie 
to furnish you with quality 


transmission towers since have 


beginning.) We have the experience and 
the 


competitively and on time 


know-how tructures 
It will pay you to call our 


tower experts on your next job 


GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
* CINCINNATI + CLEVELAND - DALLAS - DENVER + DETROIT - Ff GARY 
* ROANOKE * ST. LOUIS * SAN FRANCISCO TRENTON 


MIRA 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


@ AMERICAN BRIDGE 


at 


wHaT po YOU 


USE TO MEASURE 
LEADERSHIP? 


In this highly technical age “close 
tolerances” are required standards... 
and, product wizardy is being worked 
today by many nationally known com- 
panies through the use of... 


SPARTA’S 


PROVEN AND PATENTED PROCESS 
; (Pat, No, 2,781,552) 

— agua a lg of Custom Molding in Thin 
Sections and Shapes, parts of 


TEFLON* 


aR whose properties are unmatched 
[a vwmers by those of any other single 


y \ 
FABRICA’ 

perc argns material . . . 
Tar yoy 


Plate Division 


cay 
gon 
d 4 


nab 
oe 

Stee! Warehouse Division 
. - . offering product improve- 


ment opportunities to designers 
of electrical equipment never 
before possible. 


WHEN YOU THINK OF 
Relntoreieg’ Division TE F LON 
THINK OF SPARTA 


* Trained staff of Fluoro- 
carbon Engineers 

* COMPLETE stock of all 
standard Teflon products 

* Precision engineered parts 
for rigid quality control. 


The key to successful bidding and a source for steel 
fabricated to your most exact specifications could be any one 
or all four of Flint’s divisions — Structural and Reinforcing — 


Tower and Substation — Plate Products and Steel Warehouse. Rite THE FIRST 
COST CAN 


Some clients take advantage of all FOUR DIVISIONS, others one or more. rop ties ° pe _ 


IF IT 1S THE 
LAST COST! 


for over 40 years 
*DuPont’s tetrafluoroethylene resin. 


FLINT STEEL CORPORATION SPARTA MANUFACTURING CO. 


Division of United States Ceramic Tite Co 
TULSA... MEMPHIS DOVER, OHIO PHONE 4-2380 


WESTERN DISTRICT OFFICE 
Phone: ANGELUS 3-6359 Los Angeles, Califbenia 
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All contact surfaces 


are silver plated. ee 


Expendable disc in 

fuse holder remains —______ New clamp-type terminals 

in place on low fault, "accommodate conductors 

restricting gases for ranging in size from 

quick, clean interruption. : 46 through 4/0 A.C.S.R. 

On high fault, disc é 

blows out permitting tube 

to vent at both ends ’ / Shuntless 

for high interrupting . — contact design 

capacity. utilizing beryllium 
copper. 


Positive stops 

are provided for 
top and bottom 
stationary contacts. 


Operating eye. 
Downward pull on 

this eye automatically 

lifts sleet shield 

unlatching fuse holder. 
Lineman maintains control 
over fuse holder 

during opening operation. 


_ Self-locking hinge locks fuse holder 
~ with mounting during fuse operation. 


Spring-loaded trunnion —__ 
acts as link ejector. Positive 180° 
HEPES 


A Powerful New Southern States Cutout 
For Handling Restricted or Heavy Faults 


CHECK THE FEATURES of the powerful new BV-33-F! Whether you are CHECK THESE INTERRUPTING RATINGS 


a lineman, or an engineer responsible for applying cutouts on an entire Continuous | Interrupting 
KV 





| _Current Amps | _Capacity RMS Amps 


system, we believe the BV-33-F will meet your requirements. 
Despite its exceptionally high interrupting rating the BV-33-F clears een s.r 

5 100 8,000 

on ag 7.5 100 8,000 

any magnitude lies in the expendable disc in the fuse holder cap. On 15 100 6,000 


restricted faults quickly and cleanly. Secret of its success on faults of 


low faults the disc remains in place, restricting gases within the tube 25 4,000 


for maximum arc-quenching ability. On high faults the disc blows out 33-FK a 


and the cutout double-vents for maximum interrupting capacity. oe 70,000 
The BV-33-F can be easily converted to a single-vented SV-33-F by 5 10,000 
replacing the pressure relieving cap with a solid cap. 7.5 10,000 
75 10,000 
15 8,000 
15 8,000 
25 100 5,000 


SOUTHERN STATES 


ads EQUIPMENT CORP. 
. ini es * 1 
IN CANADA: Dominion Cutout Co., bt oronto ' HAMPTON, GEORGIA 


For additional information on these new cutouts contact your local 


Southern States representative. 
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D. C. REGULATED 


Power Supplies 

















Career 
Electrical 
Engineers 


You can find at Procter & Gamble the full utiliza- 
tion of your abilities and training that you've been 
looking for. 

If you've been out of college up to 10 years, if 
you're interested in the management of design or 
construction, you'll want to know more about the 
combination of challenging opportunities plus life- 
time security that P & G has to offer you. 

You'll want to know more about the Company that 

@ Has been named by AIM as the best managed 

of all companies in the nation. 

© Has tripled its sales since 1946. 

® Has spent more than 30 million dollars on new 

company construction in the last year. 
For a personal resume ap- 
plication and brochure of 
detailed information about 
P & G, write today to: 
Mr. J. E. Gale 
Engineering Division, B-3 
Procter & Gamble 
Cincinnati 17, Ohio 






















Our experience in manu- 
facturing dependable DC 
power supplies may be the 
“know how” to improving 
the performance of your 
product. We have the en- 
gineering personnel and 
the facilities to furnish 
regulated power supplies 
of the saturable reactor, 
















series tube, stabilizer or 
transistor types and un- 
regulated power supplies 
for either 60 cycle or 400 
cycle service. 







The specifications you 
submit will be thoroughly 
studied, suggested im- 
provements (if any) sub- 
mitted and quotation made 
on the highest quality 
units that can be produced, 
anywhere. 







For further information write 


ACME ELECTRIC CORPORATION 
226 WATER ST. CUBA, NEW YORK 





















SALES ENGINEERS WANTED for New Eng- 
land, Baltimore, St. Louis, Chicago, Detroit, Los 
Angeles, and San Francisco. Prefer men with Elec- 
trical, Mechanical or Chemical Engineering de- 
grees. Successful applicants will receive three 
months’ intensive training at factory in Water- 
bury, Connecticut before assignment to district 
office. Prefer men between 25 and 30 who can 
start as trainees. Previous sales and instrument 
experience desirable but not mandatory. Address 
reply to H. E. Beane, Vice President, The Bristol 
Company, Waterbury 20, Connecticut. 

















ELECTRONIC 


¢ BIBLIOGRAPHY ON 
POWER CONVERTERS 


A compilation of considerable reference data on power 
rectifiers and inverters, published in chronological se- 
quence beginning with 1903. Items are arranged alpha- 
betically by the author's surname, and are further clas- 
sified according to text matter. Prepared by the Sub- 
committee on Papers and Speakers of the AIEE Electronic 
Power Converter Committee. 

Priced at $1.00 ($0.50 to AIEE members), publication 5-35 
(February 1950) is available from the Order Department, 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
33 West 39th Street, New York 18, N. Y. 
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ELECTRICAL ENGINEERING 
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IN CANADA: Dominion Cutout Co., Ltd., Toronto ey 
"escape chap ® HAMPTON, GEORGIA 


If you’re an engineer whose 


future is being held up... 


TAKE A LOOK AT THE FUTURE 
YOU CAN ENJOY RIGHT NOW 
AS A DOUGLAS ENGINEER! 


It’s important that you use your full talents now... 

if you are to expand in your job. This requires 
assignments of the scope you will find at Douglas... 
assignments that allow you to accomplish more 

and gain rich rewards. Many opportunities exist 

for career-minded engineers in modern Douglas plants 
and testing facilities across the nation. For example... 


STATIC AND DYNAMIC TEST ENGINEERS ARE 
NEEDED now: Acronautical and Mechanical Engineers 
conduct ground, wind tunnel and flight tests to insure 
the integrity of the design of the aircraft. 


For important career opportunities in your field, 
write: 


Cc. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 620-Q 
SANTA MONICA, CALIFORNIA 


stot Wit, USN uf 
& DOUGLAS A> _ 
/ L ) a> _ 
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Mew York * 
8 West 40th St 


Chicago 


@ nenprofit organization 


the New York office 


rconts in postage to 





ENGINEERING SOCIETIES 
PERSONNEL SERVICE, INC. 


84 East Randolph St. 


This plocement service is sponsored by 
the Four Founder Societies for its members 
Why not make use of it? It is operated as 
Applicants, 
placed os ao result of these listings, agree 
fo poy a fee at the rotes listed by the 
Service. All replies should be oddressed to 
the key numbers indicated ond mailed to 
Please enclose six 
cover the cost 


(Agency! 


Detroit 
100 Farnsworth Ave. 


San Francisco 
57 Post St 


moiling ond the return of the application 

Twe weekly bulletins of engineering po- 
sitions open, one covering positions on the 
if Pacific Coast and the other covering Mid- 
western and East Coast positions, are pub- 
lished and each bulletin is available to 
members at a subscription rate of $3.50 per 
quarter of $12.00 per annum, and te non- 
members ot $4.50 per quarter or $14.00 
of per annum. 








Men Available 


or general mgr; 45 


ENGR to assist president, vice president 
married; considerable re 
search, devpmt and engrg des exper prefer ad 
planning and/or sales promotion 
Twenty yrs broad engrg exper, primarily 
all phases. Prefers 
San Francisco peninsula or southern California 
F497 


ministration 
again 


comms and electronic engrg 


SALES ENGR, B.E.E. and Master's in Bus Adm; 
age 33; 7 yrs elec util, 1M G, FE lest Course; 
knowl! distr and transm line construction mate 
rials; heave exper wire and cable, connectors, 
studies and 
Location desired: (1) 
Atlantic; (2) New England. E-898 


streetlight materials, also economic 
systems and procedures 
Middle 


PLANT ENGR, B.S., M.S., E.F age 40; dept 
head, plant elec maint; des, layout and installa 
tion, elec light and pwr 
power 1} yrs exper 


Direct supervn of man 
from craft to supt. Ex 
bomber pilot. Location desired: East coast of 
midwest, B-#99 

SUPVR, Test and Quality Control, elec engr; 
age 38; 15 years exper des of elec instruments, 
watt hour meters and clectromech devices, test 
and quality control 
southern Cal. B-900 


teaching. Location desired 


PROD ENGR, B.S. in M.E., M.S. in Bus and 
Fng Admin; age 34; 10 years exper in manu 
facturing and prod engrg and management 
Member AIFF and ASME Location desired; 
New England, F-901 


DISTRIBUTION ENGINEER 


trical, with six or more 


graduate elec 
ex perience in 
electrical distribution with qualifications to pro 


years 


coed on own in supervision of maintenance and 
construction of a city distribution system with 
emphasis on modern overhead systems and some 
underground. Experience in sub-station and re 
lay maintenance invaluable Loca 
tion, South America, F.4625 


Salary open 


ELECTRICAI ENGINEER with broad ex 
perience mm design ina construction or operation 
of electric utility distribution systems; must have 
had at least ten years’ recent experience with an 
electric utility, experience in general distribution 
system design including substations in the dis 
tribution system; familiar with selection of up 
to-date equipment, familiar with preparation of 
specifications and evaluation of bids on equip 
ment, and have had construction experience on 
distribution systems. One-year assignment. Salary 
based upon present carnings plus an overseas 
allowance. Travel expenses and living allowance 
paid. Location, Far Fast, F-4666 

ELECTRICAL ENGINEER, graduate, about 35 
with six or more years experience in the overall 
operations of a hydro-electric light and power 
company including experience in production 
transmission and distribution, for an electric 


O8A 
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light and power company. Should be accustomed 
to accepting responsibility and have potential to 
advance to more senior levels. Location, South 
America, F-4694 


ASSISTANT PROFESSOR, graduate electrical 
with three to five years’ industrial and/or teach 
ing experience, to teach basic and advanced in- 
dustrial clectronics, Salary $5748-$7470 depend- 
ing upon background and experience; salaries are 
for a calendar year with a minimum of one 
month vacation; extra compensation for evening 
school instruction Position starts September 
1957 or earlier. Location, New York Metropoli- 
tan area, W-4725 


ELECTRICAL ENGINEER, 


with at least ten years 


graduate, 434-45, 
experience in electric 
power generation including installation, cost of 
repairs maintenance, damage estimates and 
specifications, Some traveling. Salary $8000-$10 
000 a year. Location, New York, N. Y. W-4728 


ENGINEERING EDITOR, 30-40, graduate elec 
trical, with some familiarity with mechanical 
phases of design such as drive elements. Must 
have had experience in the design and develop 
ment of electrically operated products or those 
that are electrical or electronic in = character 
Job will entail evaluation of manuscripts, edit 
ing and major rewriting of contributed articles, 
and original writing based on field trips. Salary, 
about $9000 a year to start, Travel involves plant 
calls and attendance at engineering society meet- 


ings. Headquarters, New York, N. Y. W-4737 


APPLIED PHYSICIST with thorough theoreti- 
cal background in general physics covering me 
chanics, sound heat light magnesium and 
electricity. Should have broad experience in the 
application of these principles to practical prob 
lems in the theoretical 
systems 


analysis of 
Should be able to analyze 


proposed 
a problem, 
suggest and demonstrate possible solutions using 
several different basic principles. Will work in 
development laboratory on the development of 
new electro-mechanical devices such as 
ducers, penmotors and measurement 
Salary to $11,000 a year 
W-4755 


trans 
systems 


Location, Ohio 


FNGINEERS. (a) ‘Transistor Applications En 
gineers, experienced in the practical use of tran 


sistors and in the design and testing of equip- 
ment using transistors. Should be able to analvze 
intelligently the advantages and disadvantages 


of transistors in proposed 


new applications. Will 
design and test 


electronic equipment using 
Salary, to $12,000 a year. (b) 
Sonar Engineer experienced in the design and 
application of complete Sonar system including 
transducers, transmitters, receivers and mounting 
equipment, for the design of Sonar systems or 
sub-assemblies, etc, Salary, to $12,000 a year. (c) 
Mechanical Engineers, experienced on 
the product design, application and theoretical 
analysis of small, intricate mechanisms 
ments or transducers, for the 


transistors, ete 


Senior 


instru 
design of small 


1h, ENGINEERING when writing to advertisers 


intricate, ingenious, accurate mechanisms for 
electro-mechanical instruments such as meters, 
small variable speed transmissions, paper drives, 
etc. Salary, to $11,000 a year. Location, Ohio. 
W -4756. 


ENGINEERS. (a) Senior Electronic Engineers 
with general experience in design and — 
tion of electronic circuits for a variety of differ 
ent uses. Will design, analyze theoretically, and 
test modified or new electronic circuits for 
oscillators, high and low gain AC or DC ampli- 
fiers, Sonar transmitter and receivers, etc. Salary, 
to $11,000 a year. (b) Sonar Transducer Design 
Engineer, experienced in the design and testing 
of transducers for use with Sonar systems on 
ships, submarines, mines or stationary installa- 
tions. Must be able to design and test trans 
ducers of various sizes, power outputs and fre- 
quencies Salary, to $12,000 a year (c) 
Servo-Mechanisms Engineer with experience in 
the design application, theoretical analysis and 
testing of servo-mechanisms and servo-system 
components, Will design, direct the design of, 
consult with other engineers on the design of 
servo controlled instruments, computers, ete. 
Salary, to $11,000 a year. Location, Ohio. 
W-4757. 


TEACHING PERSONNEL for Department of 
Electrical Engineer. (a) Instructor in electrical 
engineering, B.S. in E.E. Salary, $4000-$4400 for 
academic year. (b) Assistant Professor or Asso 
ciate Professor of electrical engineering, M.S. in 
E.F. Salary, $4800-$6500 for academic year, de 
pending upon qualifications. Location, Midwest. 


W-4764. 


FDITORIAL WRITER, electronics engineer, 
25-30, for editorial work on a national publica 
tion. Will train applicant in writing. Some travel 
visiting plants, etc but not away overnight 
Salary, about $7200 a vear Headquarters, New 
York, New York. W-4779. 


MOTOR SALES ENGINEER for fractional hp 
electric motor sales to original product manufac- 
turers; graduate electrical engineer with at least 
five years experience in the sales engineering 
phase of electric motors to the appliance field as 
O.E.M., preferably fractional hp motors, Travel 
one-fourth to one-half working time. Salary 
open; expenses paid; company pays placement 
fee. Should have substantial contacts with high 
volume industry in the Texas and Oklahoma 
area as this will be territory. Prefer applicant 
to locate in Dallas, Texas or Fort Worth, Texas. 
W.4790 


SENIOR ENGINEERS, electrical, B.S.E.E., 28 
40, with six years’ experience, preferably in 
industrial plant power distribution in rolling 
mills. Should be familiar with application of 
various types of commercially available electrical 
equipment to processing machinery such as 
rolling mills, industrial furnaces, coil slitting 
lines, etc. Will design, including necessary cal 
culations, power distribution and control cir 
cuits for rolling mill equipment; supervise sub 
ordinate design engineers, ete. Salary 


open. 
Location, Pacific Northwest. W-4796(a) 


RELAY SALES SUPERVISOR, graduate elec- 
trical engineer, in the %0s, with technical ex 
perience in the electronics field; some experience 
in selling technical products is preferred; for 
company in the field of aircraft instruments and 
electronic components. Will be responsible for 
coordinating the sales of relays, including su 
pervising the activities of manufacturer's repre- 
sentatives located in various parts of country, 
handling relations with relay 
Trips several times a year to manufacturer's 
representatives attendance at trade shows 
Salary, to $7200 a year to start; plus bonus and 
fringe benefits. Headquarters, Pacific Northwest, 
W -4800. 


customers, etc 


DESIGNER, graduate electrical engineer, about 
three to seven years out of college, for design 
and development work. Some experience on frac- 
tional hp motors desirable but not required. 
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Career News for Engineers! 


Flight Tests are under way on one of 
America’s most important defense projects: 


The Navaho Strategic Missile 


The results are secret—but this much can be told. A test 
vehicle designated the X-10 has gathered new aerody- 
namic and electronic information which will help to 
speed progress on the SM-64 Intercontinental Strategic 


Guided Missile. 
The opportunity 


Twenty-eight-year-old Army vet 
WILLIAM T. SCHLEICH was grad- 
uated from Georgia Tech in 
1952 with a BSAE. He joined 
North American as a junior en- 
gineer the same year. Seven 
months later Bill was promoted 
to aerodynamics engineer for 
the Navaho missile program. He 
was appointed Supervisor, Sta- 
bility and Control Unit in Octo- 
ber of last year. With the help 
of North American's Educational 
Refund Plan, he received his 
MSAE from USC. Bill and his 
wife are hi-fi enthusiasts and 
have a sound system built into 
their Whittier, California home 


and the privilege 
revolutionary data is yours. 


to implement this 


If you accept this challenge 
you'll be solving tomorrow’s 
problems—today. Here facts 
are collected fresh daily. If 
yesterday’s yield proves incon- 
clusive you'll approach the 
problem from a new direction. 
You'll travel new paths and de- 
velop new inventiveness. And 
you'll be guided to each break- 
through by the world’s best 
informed missile authorities 
your Own associates. 

One example of the new 
hardware evolving from this 
creative engineering effort is a 
fully transistorized electronic 
commutator. This instrument 
increases the information 
relaying capabilities of the mis 
sile’s telemetering system by 
commutating 27 outputs at 
speeds of approximately 100 
cycles per second. It was de- 


veloped by the Flight Test Instrumentation Group 
North American's Missile Development Division is a major 


center of missile activity 


and a pioneer in the field. As far 


back as 1948 its first test instrument vehicle was fired from 


LYLE C. BJORN has lived avia 
tion all of his life. As a high 
school boy he built a glider 
modeled after the Wright Bros.’ 
first flying machine — flew it 
from ski jumps near his Utah 
home. He studied engineering 
at Utah State and earned his 
BSME degree from the U of 
Wyoming. Lyle joined North 
American in 1951 and is now 
Group Leader, Field Test Opera 
tions at the Missile Test Facil 
ity, Patrick Air Force Base 
Florida. He lives with his wife 
and three children near Cape 
Canaveral where he is an active 
leader in Cub Scouts 


a launching platform. Today 
North American has complete 
weapons system responsibility 
for the Navaho — and its test 
program ts being conducted at 
the Air Force's long-range 
missile proving ground which 
stretches more than 5000 miles 
across the Caribbean and far 
into the South Atlantic 

If this sounds like the kind 
of career-opportunity you've 
been looking for—write us 
today. We promise you a work 
ing climate that stimulates per 
sonal growth and rewards it 
with responsibility, profes 
sional recognition and material 
benefits limited only by your 
own ability. Further, you can 
continue to grow academically 
with the aid of our Educational 
Refund Plan 
nation’s finest universities are 
nearby. 


and some of the 


Let us know what kind of creative engineering interests you 
(Please include highlights of your education and experience) 


CONTACT: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept. 495-EE6 


Missile Development Division, 12214 Lakewood Bivd., Downey, California. 


NORTH AMERICAN AVIATION, INC. 
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Personnel Service, Inc. 


Salary, to start, $8000-$9000 a year. Company 
will pay placement fee and relocation expenses, 
Location, western Pennsylvania. W-4802. 


SENIOR INSTRUMENTATION ENGINEER, 
for Electrical Systems Section; graduate in elec- 
trical, mechanical, chemical engineering or 
physics, advanced degree preferred; with five 
years’ nuclear power plant instrumentation ex- 
perience, to design and specify non-nuclear in- 
strument systems to measure te mperatures, 
sures, flow, level and other parameters in 
clear reactor power plants. Salary open, based on 
experience and qualifications. Company pays 
placement fees and relocation expenses. Location, 
Connecticut. W-4803. 


ANALOG COMPUTER PROGRAMMER, 
G oO ' N G oO U ind WAY ? Bachelor's or advanced degree in some phase of 
engineering, science or mathematics; must in- 
clude electrical engineering courses and courses 
in transients and servomechanisms; one to five 
years’ experience in programming analog com- 


A ENGINEERS and PHYSICISTS are going puters. Also should have experience in program- 


ming a variety of problems in different fields. 


one direction at MOTOROLA re . UP! Electrical system design or system analysis ex- 


perience desirable, Previous nuclear experience 
valuable but not required. Will prepare com- 
P 3 ’ . puter program diagrams based on equations 
We, at Motorola, know where we’re going —and describing a given problem or physical system; 
we're confident about getting there. If you, too, supervise or run =. on ge oe os 
rq > > ,’ > — equipme nt; write rie reports aesert LT 4 eacn 
believe there 8 plenty of room at the very top problem completed, etc. Salary open. Company 
why not jom us? You'll be teaming up with men of pie placement fees and relocation expenses. 
vision in an organization that respects creative- | }°c#tion, Connecticut, W-4805 
ness as well as hard work. We think you'll grow 
with the challenging assignments at Motorola— | FLECTRICAL ENGINEER, graduate, to head 


missile guidance, radar, microwave, and the many | "? Suniel Gade A aes or ee 


other pioneering projects. erties and applications of laminated thermoset- 
otc a’s cc i ing expansi > ting plastics and mica products is desirable. Will 
Motorola's c ontinuing expansion program offers be company representative of NEMA and ASTM 
excellent opportunity for advancement to match committees related to field of manufacture. 
your abilities. But, just as important to an engi- | Salary open. Location, New York State, W-4809. 
neer or physicist, the daily challenge to the im- 
agination will bring the strong sense of accom- | gLecTRICAL ENGINEER with degree in elec- 


plishment you seek. trical engineering and three years’ experience in 
design or installation of electrical equipment in 
buildings. Salary, $5533-$6638 a year Location, 
if you're an electrical engineer, mechanical engineer, or physicist (senior or junior level), | Baltimore, Maryland, W-4810 


and looking for more important assignments in: 


CHICAGO, ILLINOIS SALES ENGINEER, 30-32, M.E. or E.E., for 
electrical precipitators, Steam power plant ex- 
- perience would be desirable but not essential. 
Two-Way Communications Will spend first year in office getting acquainted 
¢ Receivers and Transmitters with products after which there will be traveling 
* Power Supply throughout the States. Salary, $8500 a year. 
* Antenna design Company will negotiate fee. Location, Connecti- 


" . W.-4812 
« Systems Engineering st 
* Portable Communications Equipment 


; 


(? f 


STAFF ENGINEER, engineering degree, pref- 
Microwave erably in electrical engineering. At least five 

4 : years’ engineering experience picture or tele- 
Pulse Circuit Design vision fields. Will work with engineering com- 
Systems Design mittees, will be responsible for engineering as 
Circuit Design pects of test film programs; will give assistance 
to journal editor in connection with engineering 
matters of the society; will maintain liaison on 
Field Engineers engineering matters of joint interest with other 
Microwave Maintenance engineering societies and organizations, etc. 
Airborne Radar Travel will be limited to attending two conven- 
tions of the society each year. Salary, $6000- 
$8000 a year, to start. Location, New York, N. Y. 


Transistor Applications W-4819 


Radio Sales and EDITORS for encyclopedia of science and tech- 
Field Service Engineers nology. Editorial responsibility will be divided 
into four sections: Life Science, Earth Science, 
Physical Science and Engineering. Fach editor 
will develop subject-heading list of articles that 


For Assignments with a FUTURE UNLIMITED write Dept. No. D will cover all the disciplines in assigned field; 


submit these lists to disciplined editors; work 


a aq OTTO O with editors in developing lists of contributors 
to write articles; correspond with contributors; 
4 LA i rn Cc edit contributions as they come in, etc. Salary, 

b 1 about $8000 a year. Location, South. W-4822 
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Do You Have 
a Nose 


for O.R.? 






You wouldn't believe that a submarine hunt could develop into a profession, but it did 
Nor that the “thinking’’ of a gambler would end up as a stalwart tool of this same profession, but 
it did. The profession 1S Operations Research 


In our organization we are taking these quaint items in stride as we use O. R. Cautiously 
at first, then more enthusiastically, we have found that the ideas really work. We have found that the 
use of electronic computers is helping us design plants much faster. In fact, we feel justified in 
hailing the use of the electronic brain as a major break-through in engineering work. We need the 
help of mathematicians and mathematically inclined chemical, mechanical and electrical engineers in 
this work 





We have found that math can be both “long-hair’ and practical. Linear programming, 
the Monte Carlo technique, statistics, computing, servo-mechanism theory and queueing theory are 
helping to solve hitherto tnsolvable problems. In fact, we feel so good about this whole busi 
ness that we have recently set up an Operations Research Section to do professional snooping. We 
need men to fill it: 


who look forward to wrestling with new ideas 


@ who don't mind reaching way back into the rarified realms of modern 
mathematics for the tools needed to solve problems 


@ who won't accept the traditional way of doing things as final 


@ who have the patience to collect data, puzzle out their meanings, spin 
mathematical hypotheses and test them out on computers 


@ in short, technical men who welcome adventure—physical and mental. 


If you are interested in this kind of work, write us. We represent a large integrated com 
pany in the oil industry. Here is opportunity on the ground floor in a new exciting and rapidly 
growing profession Please address your letter to Box 540, ELECTRICAL ENGINEERING, 33 
West 39th Street, New York 18, N. Y. 
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CONTROL ENGINEERS 


(Electric « Servo « Valves) 


Move into Large Rocket Engineering 
and put yourself way ahead in your field 


Help us to automate millions of horsepower designed into a 
jet-size package—the High-Thrust Rocket Engine. Here are the 
fields : 

The Electrical System includes Ground Support and Check- 
out Equipment which must be operable by military personnel. 
Aboard the missile, engine controls must be carefully isolated 
from other missile systems. Miniaturization is striven for, but 
never at the expense of reliability in extremes of temperature, 
vibration and acceleration. You'll cover all aspects of circuitry, 
deal with every branch of weapons systems. 

Servo-mechanisms offer a broad spectrum — electronic, pneu- 
matic, mechanical, hydraulic. Your analytical ability will be at 
a premium here, to evaluate methods of Mixture Control, Thrust 
Control, and Pressure Control which must compensate for vari- 
ables like changing mass, drag lapse-rate, altered combustion 
efficiency, heat, cold, G, vibration etc. You'll be free of routine 
details, able to apply your training and experience toward a high 
level of professional growth. 

Valves run to 6” diam. and up, with very high pressures and 
flow rates, extremely rapid action, temperatures down to —300°F. 
You'll guide the shopwork—most of the components are too 
unusual for outside suppliers. 

his is where the real advanced work in controls is being done. 
Join the trailbreakers. Write, giving your background: A. W. 
Jamieson, Engineering Personnel Dept. EE-61, 6633 Canoga 
Avenue, Canoga Park, California. 


ROCKETDYNE E® 


SION ¢ AMERICAN AVIATi N N¢ 


BUILDERS OF POWER FOR OUTER SPACE 
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PROJECT ENGINEER, under 33, B.S.E.E., and 
a minimum of three years’ experience Must 
know manufacturing processes and be able to 
work with plant personnel. Must know applica 
tions and limitations of standard type materials 
and components, Company is leading manufac 
turer of specialty transformers, voltage regulators 
and applied products. Salary, $7500-$10,000 a 
year depending on qualifications; bonus plan 
and tringe benefits Location Connecticut 
W -4859 


CHIEF PRODUCT ENGINEER 45-40, me 
chanical, electro-mechanical or electrical engi 
neering degree preferred; courses in business 
administration, accounting or economics will be 
helpful. Experience should include product de 
velopment engineering, both line and staff, with 
a small or medium size manufacturer, preferably 
of internal combustion engines or at least a 
related industry. Experience as development en 
gineer, assistant development engineer or super 
visor of a product development engineering func 
tion in a company designing and building 
internal combustion engines or other small ma 
chinery is desirable. Salary in five figures; bonus 
plan; fringe benefits. Location, Midwest, W-4861 


FLECTRICAI ENGINEER young, with a 
minimum of two years experience in rectifiers 
some knowledge of transistors and associate cir 
cuitry in connection with voltage and frequency 
regulators. Salary, $7000-$8000 a year. Location, 
Ohio, W-4862(b) 


(Continued on page 104A) 








Electrical 
Engineers 
Designers 


Offers you immediate long range engineering 
opportunity in 


San Francisco 


or 


Los Angeles 
California 


Engineers and designers with experience on 
the following or related projects. 


Electrical Substation 
Steam Electric Generating Station 
Liberal relocation allowances for 
you and your family 


Send Resume to 
Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For your convenience, recruiting offices 
are also located in: 
New York. Los Angeles, and Houston 
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ANNOUNCES A 


Ground-Floor Opportunity 
for Scientific 
and Engineering Men 


in IBM’s new 


Special Engineering Products Division 


It’s like joining a new company—the ground-floor oppor- 
tunities you will find in this new IBM Division—plus 
all the advantages of the stability and security of IBM. 


REALLY NEW 


We want men with creative ingenuity to solve 
problems never encountered before . . . who will 
significantly influence the new Division by their 
enterprise. Projects are not routine . .. and 
they are small enough to permit individual con- 
tributions that will establish your stature as a 
professional engineer. 


OUTSTANDING OPPORTUNITIES 


Career opportunities exist not only for electronic 
and mechanical engineers but also physical and 
chemical scientists and metallurgists with ex- 
perience in any of the following areas: 


advanced component design 
analog or digital computers 
automation 

data conversion, transmission, processing 
or display systems 

design of intricate mechanisms 
electronic packaging 
instrumentation 

process control 

servo systems 

solid state devices and applications 
telemetering 


Graduating E.E.’s, M.E.’s, physicists and mathe- 
maticians will find responsible, stimulating as- 
signments in this Division. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
TIME EQUIPMENT 





PURPOSE OF THE DIVISION 


The new Special Engineering Products Division 
has been created to enable IBM to apply systems 
knowledge, engineering and production skills to 
organizations seeking assistance on specific prob- 
lems connected with the processing of industrial, 
commercial and scientific data. Its engineers 
will design, fabricate and install tailor-made sys- 
tems for such applications as engine test stands 

. wind tunnels... flight test . . . industrial 
process control . . . machine tool and material 
handling control . . nuclear reactors ... 
innumerable others. 


EMPHASIS ON VERSATILITY 


It should be emphasized that the new Division 
has the responsibility for developing and building 
equipment related to, but outside of, IBM's 
regular line of products. The variety and diversi- 
fication of projects call for ultimate creativeness 
to develop nonstandard computing and data- 
handling components, machines and systems for 
tie-in with existing IBM equipment. 


FOR COMPLETE DETAILS, write today to 
Mr. R. A. Whitehorne, International Business 
Machines Corporation, Dept. 306, 590 Madison | 
Avenue, New York 22, N. Y. 





SPECIAL 
ENGINEERING 
PRODUCTS 
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To the engineer with a 
bent for research... 


Chief Standards and 
Specifications Engineer 


Prominent midwest manufacturer of 
aircraft electric equipment offers an 
exceptional opportunity to an Elec- 
trical Engineering or Industrial Engi- 
neering graduate, with 3-5 years’ 
experience in the standards group of 
the engineering department of an 
electrical manufacturer. A knowledge 
of electrical /electroni« components 
(tubes, relays, resistors, rectifiers and 
the like) is required. 

Duties will include: supervision of 
small engineering standards group; 
coordination with Design Engineers 
and laboratory testing personnel; 
contact with component vendors; 
preparation ol purchasing-testing 
specifications and an electrical design 
standards manual. 

Plant location in desirable subur- 
ban area; attractive salary, liberal 
company-paid benefits and work in 
the exciting aviation industry offer 
an opportunity that should be investi- 
gated. You are invited to send acom- 
WHIRLING WET AIR with tornado 


speed, AiResearch water separator wrings 


plete resume to: Box 547, 


ul dry eee makes sure not apor enters aire raft 





cabin from the air conditioning system, 


The Garrett Corporation operates 
under the principle that the units 
and systems which we research, 
design and produce must be the 
best of their kind. 

That’s why we need forward- 
looking engineers. Stimulating 
assignments in the work you like 
best are only part of what we 
offer. We pay a premium for 
ability. You'll work with the 
finest research and laboratory 
facilities at your disposal... live 
in the most desirable areas in 
America — Calitornia, Arizona, 
the East Coast. 


All modern U.S. and many 


OI VISIONS. 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computors 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. 


G. D. Bradley 


CORPORATION 


986! S. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX + AERO ENGINEERING 
AIRGUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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Personnel Service, Inc. 


DESIGN ENGINEER, electrical, preferably un 
der 40, experienced in the design of electrical 
systems for industrial, commercial and institu 
tional type buildings. Salary, a minimum of 
$7200 a year. Location, Louisiana, W-4869 


ELECTRICAL-MECHANICAL ENGINEER not 
over 35, preferably graduate, with machine 
tool experience. Will be required to work out 
electrical controls for machine tools related 
problems of machine design and some hydraulics 
and pneumatics will be included. Some board 
work will be required. Salary open. Location, 
Newark, New Jersey area. W-4882. 


UTILITY ENGINEER, 30-40, mechanical or 
electrical engineering degree, with preferably 
power option and five or six years experience 
in the planning and designing of utilities of all 
kinds used in a chemical plant such as elec 
tricity, water, compressed air, brine, etc. Salary 
$7700.$8900 a year. Location, northern New Jer 
sev. W-4912(b) 


CHIEF ENGINEER, preferably electrical engi 
neer, but will consider mechanical engineer 
should have minimum of five years’ experience 
in equipment and facilities maintenance Will 
have full responsibility for maintenance and re 
pair of electrical and mechanical installations, 
such as air-conditioning. Will supervise projects 
involving partition relocation and painting 
Salary, $10,000-$20,000 a year. Location, Mid 
west. D-3861 


ELECTRICAL ENGINEERING 





ENGINEERING and 


SCIENCE at RCA 


STARTING SALARIES: non-managerial to $15,000... managerial open 





FIELDS OF ENGINEERING ACTIVITY 


© DESIGN +» DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning ond Design 


Control— Servomechanisms— Computers 


Fire 


Rador 


AVIATION ELECTRONICS — Rador — Computers — Servomechanisms 
—Shock and Vibration—Circuitry—Remote Control—Heat Transfer — 
Sub-Miniaturization— Automatic Flight— Automation—Transistorization 
infrared — Airborne TV 





RADAR 


Intricate Mechanisms 


Circuitry y Vall talatel Desigr Servo Syster 


Fire Control Informatior 


COMPUTERS — Systems— Advanced Development — Circuitry — Assembly 
Design —Mechanisms — Programming — Digital Data Handling Devices 
KINESCOPES (8 & W and Color), OSCILLOSCOPES — Electron 
Optics — instrumental Analysis—Solid Stotes (Phosphors, High Tempera 
ture Phenomena, Photosensitive Materials and Gloss to Metal Sealing) 
GAS, POWER AND PHOTO TUBES 
to Metal Sealing —UHF and VHF 
RECEIVING TUBES— Tube Design—Test and Application Engineering 
Chemical ond Physical Development— Methods and Process Engineering 
MICROWAVE TUBES 
Woave-—-Backword Wave 
SEMICONDUCTORS 
lography 
COMMUNICATIONS — Speciclized Systems 
- Aviation— Audio 
BROADCAST AND TV—Monochrome and Color Studio Equipment 
High Power Transmitters 


Photosensitive Devices — Ceramic 


Super Power 





Tube Development and Manufa 
Magnetror 

Moterials researc 

device design— circuitry — process 


Mobile 
Transducers 


~ Microwave — 


Propagation Studies — Acoustics 


Cameras — Monitors 


RELIABILITY & COMPONENT ENGINEERING =—__ 


* SYSTEMS 
APPLICATION 


MISSILE TEST INSTRUMENTATION 
Radar T 


netry T ; "ry 


Tele 


RADAR — Airborne 


COMMUNICATIONS — Rad 


phone — Teletype —Telegrapt 


° MA CHINE DESIGN Mechonicol ond ” Electrical — Automatic 


or Semi-Automatic Machines 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Ceramics 
Glass Technology 


uM 


Vietallurgy 


Mechanical 
Engineers 
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LOCATIONS: C—Camden, NJ. F—Cocoa Beach, Fla H 
P—Princeton, N. J}. S—RCA Service Company (Cherry Hill 
T—Tucson, Ariz. V—Somerville. N. J. W—Waltham. Mass X 


N 


Modern benefit program ... interview 
and relocation expenses paid... 
Please send resume of education and 
experience, with location preferred, to: 


Harrison, NIL 


West Los Angeles. Calf ¥ 


Pa. M—Moorestown, NJ. N—New York, N.Y 
Va; Dayton, Ohio; San Francisco, Calif) 
Marion, ind. Z—White Sands, NM 


Lancaster 
}.: Alexandna 
Mr. John R. Weld, Employment Manager 
Dept. A-14F, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 


Copyright 1957 Radio Corporation of America 
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ENGINEERS 4 SCIENTISTS 


If Your Goal Is 
Professional Maturity & Technical Excellence- 


Consider Meg navox 


When uncompromising excellence is required in the design and develop- 
ment of radar, communications and navigation systems, computers, and 
electro-mechanical devices, you'll hear the name of Magnavox... because 
Magnavox has built ites reputation on quality, integrity, originality, for 
forty-six years. Engineers who share this devotion are now offered impor- 
tant opportunities at all levels in the following areas: 


COMMUNICATIONS & NAVIGATION—asirborne, shipboard 


and ground equipments. 
RADAR 
COMPUTERS 


airborne equipments and fire-control systems. 
analog and digital techniques 


ELECTRO-MECHANICS—<«ynchros, speakers, and components. 


Choice of three locations: home office and headquarters R & D Laboratory 
in Fort Wayne, Indiana, described by Look Magazine as the happiest city 
in the United States; our brand-new electronics laboratory in Urbana, home 
of the University of Illinois; or our laboratory in Los Angeles, California. 


Please send resume to: 
Mr. Robert B. Wright, Technical Personnel Director 


rHe MAGNAVOX co 


FORT WAYNE 4 


INDIANA 








| Servo Engineers | Work where your 





training and experience can be fully utilized: 


in High Thrust Rocket Engines 


The spectrum of servo work at Rock 


etdyne is very broad: electronic, me- 
chanical, hydraulic, pneumatic. New 
approaches...new methods...new ma 
terials...must be constantly explored 
That's part of the extreme interest of 
the work. This is a place for the man 
who is strong on systems analysis. 
Your assignment will be the Mixture 
Ratio Controls, Thrust Controls, and 
Pressure Controls that govern the per 
formance of the most powerful engines 
man has ever devised. They must cope 
with changing mass as fuel is used up, 


withstand conditions of heat, cold, G, 


lapse of atmospheric drag, vibration, 
varying combustion efficiency. Precise 
control of the power plant is mandatory 
in order for the guidance system to 
accomplish its mission. 

You won't be bogged down in rou- 
tine at Rocketdyne. You'll be able to 
concentrate on analyzing completely 
new problems and coming up with the 
answers...and on gaining valuable new 
experience in an advanced servo field. 
Write: A. W. Jamieson, Rocketdyne 
Engineering Personnel Dept. EE-6, 
6633 Canoga Avenue, Canoga Park, 
California. 


ROCKETDYNE [2 
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Research and 
Development Engineer 





A young, progressive Cleveland 
manufacturer of aircraft components 
and allied equipment has an excel- 
lent opportunity for a RESEARCH 
& DEVELOPMENT ENGINEER 
IN FEEDBACK CONTROL 
SYSTEMS. 





Work with a challenge that affords 
maximum opportunity for advance- 
ment. 


Four years’ experience in system 
analysis and analog computer simu- 
lations. M.S. degree preferred. 

Excellent starting salary, congenial 
associates and company-paid benefits. 


Send resumes to: 


Mr. C, E. Forbes 
Jack & Heintz, Inc. 
17622 Broadway 
Cleveland 1, Ohio 


ee ESI 








Electrical Engineers 
Physicists 


Armour Research Foundation, one 
of the nation’s oldest and largest 
independent research organizations, 
has openings at all levels of experi- 
ence for graduate scientists in Tuc- 
son, Arizona or Chicago. Some of 
the areas of particular interest are: 
Communication Systems 
Radar & Radio 
Microwaves 
Antennas & Propagation 
Electronic Countermeasures 
Electronic Components 
Operations Research 
Computer Development 
Instrumentation 


At the Foundation you advance 
professionally through: 
® Varied & 


tifie work. 


challenging scien- 
® Association with highly com- 
petent research scientists. 
@ Tuition free graduate study. 
@ Compensation to match your 
abilities & generous fringe 
benefits. 
Send resume to: 
J. A. Metzger 
ARMOUR RESEARCH 
FOUNDATION 
of Illinois Institute of Technology 
10 W. 35th St. 





A DIVISION OF NORTH AMERICAN AVIATION, INC 


POWER FOR OVTER 


Chicago 16, Illinois 
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INSTRUMENT ENGINEERS 


Two rapidly expanding research and development divisions each require an experienced instrument ot 
electronics engineer. Challenging opportunities to develop and apply techniques in instrumentation and 


automation, Candidates considered with degrees in electrical, mechanical, or chemical engineering 


Instrumentation of Pilot Plants 


An instrument engineer needed to act as project engineer and consultant to 


other engineers in the field of pilot plant design 


Typical equipment includes analytical instruments, data loggers, programmers, 


controllers, recorders and indicators of many types 


This professional position affords an unusual opportunity to apply one’s talents 
in the design of equipment and control methods. Will have responsibility for 


supervising the work and training of a number of instrument technicians 


Instrumentation in the Evaluation Studies of Fuels and Lubricants 


An outstanding opportunity for an instrument engineer to develop and apply 
instruments associated with the evaluation of engine performance character- 


istics of fuels and lubricants 


Immediate requirements include the development of equipment to measure 


and control engine variables such as ignition, combustion pressure, torque, etc. 


Excellent library facilities, liberal publication and patent policies. Advancement unlimited except by 


ability. Starting salary commensurate with experience and ability 


Give full details of education, experience, desired salary, availability date and references. All inquiries 


will be considered promptly and held confidential. Address replies to 


ESSO RESEARCH AND ENGINEERING COMPANY 
[ Chief Technical Affiliate—Standard Oil Company (New Jersey) | 
Esso Research Center 
Employee Relations-C 
P.O. Box 5] Linden, NJ. 
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CLASSIFIED ADVERTISING 


For help ond situations wanted, $2.00 per line, mini- 
mum 5 lines, moximum 30 lines. Sele and purchase 
of used machinery, etc., $2.50 per line, not available 
to dealers, Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y 


When answering on advertisement, send all replies 
to box number specified, </o ELECTRICAL ENGINEER- 
ING, 6th Floor, 332 West 39th Street, New York 16, 
N. Y., unless other address is given. 





Positions Open 


MAN TO TEACH ELECTRICAL ENGINEER 
ING Ample consulting opportunities Nine 
month school year. Salary and rank commensu 
training and experience Reply to 
Chairman Department of Engineering, San 
Diego State College, San Diego 15, California 


rate with 


ASSISTANT OR ASSOCIATE PROFESSOR of 
E.E. with M.S. or Ph.D. for undergraduate and 
graduate instruction. Servomechanism experience 
desired. Twelve-month appointment. Write Elec 
trical Engineering Department Head, The Uni 
versity of Akron, Akron 4, Ohio 


FLECTRICAI DESIGNERS—ITOP SALARY 
Scheduled overtime at time and one-half rates 
Immediate openings permanent positions paid 
holidays and vacations, Experience required in 
Power Plants and Industrial Buildings, 
MARBARRY CORPORATION, 120 Greenwich 
Street, New York 6, New York. REctor 2-3749 


ATIENTION ELFCIRICAI ENGINEERS 
who like outdoor sports and hobbies—Live in 
beautiful) Minneapolis, City of Lakes 
jently 


conven 
enjoy the best in summer and winter 
manufacturer 
und induction motors, con 
Head 


Departments with 


sports and work for progressive 
ot large synchronou 
trol and switchgear 
quarters in Service and Sales 


Positions open at 


advancement opportunities either at Headquar 
Service Depart 
opportunity with 


ters or into outside sales force 
ment position has unusual 


responsibility. Involves working with all depart 
ments on all lines of apparatus, Excellent future 
for aggressive men who prefer stimulating work 


Box 524 


COMMUNICATIONS ENGINEERS—Interest 
ing and challenging opportunities in’ medium 
sized progressive, and fast growing organization 
Work involves systems research on new commu 
nication concepts and systems prior to design 
stage. Close contact with top company executives 
planning Desirable 
would include work on telephone carrier 
wave radio, or multiplex systems. Lenkurt is one 


on product background 


micro 


of the world’s leading producers of communica 
tion equipment. Generous company benefits and 
ideal living conditions on San Francisco penin 
sula. Call collect, wire collect, or send resume to 
1. A. Combellick, Manager of Communications 
Lenkurt Electric Company, San 
Telephone Ly-1-8461 


Fngincering 
Carlos, California 


PROFESSOR OF ELECTRICAL ENGINEER 
ING—to teach and do research in the field of 
communications, Should have Ph.D teaching 
and research experience. $9,400-$12,000. Write 


Box 4068 


ELFCTRICAI ENGINEER 
necr interested in electrical 
plants or industrial plants. Experience not re 
quired, Excellent opportunity with 
engineering firm in Middle West. Liberal ben 
efit plans and good working conditions, Send 
resume of education and experience with state 
ment of salary requirements to Box 492 


Flectrical Engi 
design of power 


consulting 


FLECTRICAI ENGINEERfor development 
work with a small instrument manufacturer in 
Philadelphia eee Nee with a theoretical and 
mathematical background in transient analysis 
and experience in high voltage phenomena as 
it applies to diclectrics Box 501 


LOSA 


ASSOCIATE PROFESSOR ELECTRICAL EN 
GINEERING to teach graduate courses in 
transients, servomechanisms, vacuum tube cir 
cuits and electromagnetic theory as the need 
arises and to spend about one-half time on 
research and development work for contractor 
M.S. required. Salary to $10,000 for 11 months, 
Write Box 511 


ELECTRONICS ENGINEERS. Significant and 
challenging programs in the fields of radar- 
acronautical systems and electronics. The pro 
grams are categorized in a broad sense as 
follows: RADAR-AEFRONAUTICAL SYSTEMS 
—All-weather flight systems, radar control sys- 
tems for airplanes and missiles, flight control 
computers and = specialized radar research 
ELECTRONICS AND AUTOMATIC COMPI 

IERS—Communications and data processing 
systems, electronic computer techniques, fligghit 
simulators, with detailed electronic circuitry in 
volved in these applications. Cornell Aeronautical 
Laboratory, Inc., 4467 Genesee Street, Buffalo 21, 
New York 


FLECTRICAI ENGINEER—Young graduate 
for designing and processing manufactured prod- 
ucts for coal mines and steel mills. No experience 
necessary. Salary open with multiple bonuses and 
other fringe benefits. Furnish full particulars 
including age, experience, family status and 
earnings expected. All responses confidential if 
desired, Write Personnel Manager, Guyan Ma- 
chinery Company, Logan, West Virginia 


TEACHERS needed for permanent staff in an 
expanding department, Salaries depending on 
experience and academic background. Write to 
Electrical Engineering Department. Louisiana 
State University, Baton Rouge, Louisiana 


ASSOCIATE PROFESSOR OF ELECTRICAL 
ENGINEERING to teach graduate and under 
graduate courses in servomechanisms and electro 
magnetic theory. Supervise research. Location, 
Northwest. Write Box 536 


TRANSFORMER DESIGN ENGINEER—for 
basic design of all filled distribution and power 
transformers. B.S. in E.B. with 3 years minimum 
experience, Position involves interpretation of 
and design to customer specifications. Knowledge 
of drafting practice and information systems 


necessary. Excellent opportunity with new ag- 
gressive transformer manufacturer. $7500.-$8500. 
per year. Reply to magazine Box 537 


ENGINEERS—Openings in transformer design 
engineering and related apparatus, research and 
development in field of high voltage phenomena, 
studies of electrical properties of insulations, 
stress analysis and heat transfer. BS or MS de- 
gree in electrical or mechanical engineering. 
Experience up to five years useful, but not essen- 
tial Write Personnel Section, General Electric 
Company, Transformer Division, Pittsfield, Mass. 


ASSISTANT OR ASSOCIATE PROFESSOR, de- 
pending upon degree and — nce, wanted in 
medium sized engineering college in upper mid- 
west to teach undergraduate and graduate 
courses in electrical power. Send resume of edu- 
cation and experience to Box 543. 


TELEMETERING. Electrical engineer for re- 
search and development project work on indus- 
trial telemeter systems. Should have experience 
in the field of stationary telemetering. Excellent 
opportunity with well known New England in 
strument manufacturer, Submit resume, includ- 
ing salary requirements. Box 544 


ENGINEERS—College positions. All sections 
U.S., all ficlds of engineering. Openings for B.S., 
M.S. and Ph.D.'s. Excellent Salaries. Send pic 
tures and qualifications to Cline Teachers 
Agency, Box 607, East Lansing, Michigan. 


SALES ENGINEERS (2) A-1 Company—!-ME 
or EE, flow meter experience preferred 30-35 
years. |-Degree or equivalent, 25-35 years un 
limited opportunity with expanding company 
7,200. Triad Agency, 11 W. 42nd Street, New 
York. 


UNIVERSITY FACULTY POSITIONS: Profes- 
sors wanted for two-year university assignments 
at University of Indonesia in Java beginning 
September 1, 1957 for service as follows: Elec 
trical Engineer to teach power plants, costs, lo 
cation design, organization; load survey; gen 
erating station auxiliaries protection, etc Also, 
(Continued on page 118A) 
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For the engineer who wants a 360° view— 
Automatic Checkout Equipment 


Every phase of AUTONETICS’ work in this field keeps 
you in constant touch with all aspects of control 
system development. Special openings now for top- 
level engineers to develop digital computer-type 
circuits...logic circuits, digital comparators, Analog- 
to-Digital and Digital-to-Analog converters, high- 
gain feedback amplifiers, etc. Key positions also open 
for systems engineers to analyze, evaluate, and syn- 
thesize automatic checkout methods for fire, flight 
and guidance control systems. Further details on 
request. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel, Dept. 358 EE-6, 9150 E. 
Imperial Highway, Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 


ELECTRICAL ENGINEERING 











COMPUTER 


AND CONTROL 
ENGINEERING 


Gyro Development 


e Servo-mechanisms and 
Feedback Systems 
ELECTRICAL e Analog Computers 
AND ® pier Seen eeene 
e Electronic Circuitry 
ELECTRONIC @ Magnetic and Transistor 
ENGINEERS Amplifiers 
with 2 or e@ Network Design 
more years e Inverters 
qualaies e AC and DC Servo Motors 
in: e@ Electronic Research 
e Fire Centrol Systems 
e Microwaves and Radar 
« Antennas 
« Beacons 
« Receivers 
« Transmitters 


+ Pulse Circuits 
e Digital Computers and 
Data Processing 


WHICH OF THESE JOBS 
CAN YOU 


FILL? 


MISSILE GUIDANCE 
ENGINEERING 





Gyro Development 


e Servo-mechanisms and 
Feedback Systems 


Analog Computers 
Military Specifications 
Electronic Circuitry 


Magnetic and Transistor 
Amplifiers 


Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 





MECHANICAL e Inertial Guidance Systems 
e Gyro Development 
eat ae e Military Specifications 
pp nal e Servo-mechanisms 
experience e Product Design and Packaging 
in: of Electro-Mechanical Devices 


Fire Control Systems 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 





NUCLEAR NUCLEAR REACTORS 
ENGINEERS o Conte 
AND 
PHYSICISTS . 
with e Physics 
experience e Instrumentation 
in: 


ETT TIT em 
# EE 


Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 
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standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 








31-10 Thomson Avenue 
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FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


. Long Island City 1, N. Y. 
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LODA 


Aoltmor- tale ol= 

an RCA Engineer 

at the 

Missile Test Project, 
PATRICK AIR FORCE BASE, 


Florida. 

WHErme ELSE 
OUGce ME FUTURE 
OFFER SO MANY 


POSSIBILITIES? 


» 


— 


. co | 
ee St 


Right now, RCA’s electronic and optical engineers are developing 
systems vital to the acquisition and analysis of flight test data for 
the nation’s most advanced missiles. Similar support is being 
provided for the earth satellite, to be launched as a highlight of 
the International Geophysical Year 


Continued development on a Jong-range basis provides unique 
opportunities for professional growth for engineers and scientists 
experienced in optical and radar tracking techniques, communi- 
cations, telemetry and data reduction, Pleasant Florida climate will 


appeal to you and your family 


Investigate employment opportunities today. Send for brochure 
“You and MTP.” We will arrange for a confidential, personal inter- 
view with engineering management at your convenience. Write to: 


Mr. H. N. Ashby 

Employment Manager, Dept. N-9I 
RCA Service Company, Inc. 

P. O. Box 1226, Melbourne, Fla, 


RCA) RCA SERVICE COMPANY, 


n ELECTRICAL ENGINEERING hen writing 
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ELECTRO- 
MAGNETICS 


GM 
INERTIAL GUIDANCE 


SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 
We seek one qualified, 
graduate engineer for 


COMPONENT DESIGN 
and DEVELOPMENT 


Desirable experience and background 
would be the design and development of 
magnetic amplifiers, pick offs and special 
motors. 

We are engaged in a Major, Perma- 
nent, Expansion Program and can offer 
the right man a top starting salary with 
virtually unlimited opportunity for ad- 
vancement. New plant facilities under way 
in suburban Milwaukee. 

AC has arranged a Master's Degree 
Program, available evenings, University 
of Wisconsin, Milwaukee. AND AC pays 
ALL tuition expenses! 

GM's Electronic Division's aggressive 
position in the field of manufacture and 
GM's long standing policy of decentrali- 
zation creates individual opportunity for 
every Engineer hired. 

Your family, too, will enjoy Milwau- 
kee. We have the cultural and shopping 
advantages of the big city in a community 
famous for its small town hospitality. Our 
housing is what you have always wanted— 
good, solid family living. 

To arrange personal, confidential in- 
terview in your locality send full facts 
about yourself today to 


Mr. Cecil E. Sundeen 
& Supervisor of Technical Employment 
Electronics Div. 
General Motors Corp. 


FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 
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STOP WISHING...START GROWING 


...we think the right job for you 
is here at Western Electric 


What do we mean by “the right job?” Well, mostly we 
mean there's a bonafide chance for you to grow at Western 
Electric. 






It figures ...in both the work we do and the status of 
the engineer in our company. Fully 55% of the college 
graduates in Western Electric’s upper level of management 
have engineering degrees. 


Keep in mind, too, that we follow a policy of promotion 
from within. And present indications are that at least 
8,000 of our people will be promoted to management jobs 
in the next ten years. 















































Now, about our work. The wide range of functions at 
Western Electric includes production, merchandising, pur- 
chasing, installation and other aspects of the overall job. 
To make their technical work effective, many engineers 
participate in these broad managerial functions. 






To keep pace with the ever increasing demand for more 
and better telephone service there’s a constant need here 
for new products, new processes, new ideas. And for young 
engineers and scientists to help with the job. 


Perhaps you'd work in the exciting world of transistors 

. automation ... electronic switching... printed circuitry 
or one of our many other fields with a future. Or you might 
help with one of the defense contracts the government has 
asked us to take over — major projects like SAGE, the 
continental air defense system, the DEW Line arctic radar 
network, the Nike guided missile system—to which Western 
Electric engineering has made indispensable contributions. 





Whatever your assignment with us — whatever your 
field—you'd be encouraged to move to positions of increas- 
ing responsibilities and rewards...to grow, A full-time 
graduate engineering education program is given new engi- 
neers during working hours to aid them to more easily 
assume a full engineering role in the company. Also, a 
tuition refund plan is provided for out-of-hours study at 
nearby colleges at company expense. 






Certainly you'll want to learn of the specific opportuni- 
ties available to you. To apply, send resume of your edu- 
cation and experience to Engineering Personnel, Room 
1061, Western Electric Co., 195 Broadway, New York 7, 
N. Y. In confidence, if you wish. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 









Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn, 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Engineering Calculations 
on Digital Computers 


Prominent Cleveland manufacturer 
of aircraft electric equipment offers 
excellent opportunity to computer- 
minded electrical engineer to handle 
engineering Calculations on digital 


computers, 


Research & Development organi- 
zation, inits Engineering Department, 
is starting digital compute! solutions 


of engineering problems 


Prefer engineer with Master’s 
degree in Electrical Engineering and 


s0rne Computer experience 
Plant location in desirable subur- 


ban area, Excellent starting salary. 


Liberal company-paid benefits, 


‘ ’ 
You are invited to send resumes to: 


Mr. ©. E. Forbes 
Jack & Heintz, Inc. 
17622 Broadway 
Cleveland 1, Ohio 











LANCASTER, PENNSYLVANIA 


has immediate openings 
for 


ELECTRICAL ENGINEERS 
PHYSICISTS 
MECHANICAL ENGINEERS 


In Design and Development and Manvu- 
facturing of Superpower, Pick-up Photo, 
Storage, and Receiving Tubes. 


Live and work in beautiful Lancaster 
County with its suburban atmos- 
phere, excellent schools and trans- 
portation. Interview and relocation 
expenses paid. Liberal employe 
benefits for you and your family. 
Modern and complete laboratory 
and manufacturing facilities. 


ARRANGE CONFIDENTIAL INTERVIEW 


Please wire or write: 


Mr, J. 5. Aithens 

Technical Employment, Dept. G.1 4F 
Radio Corporation of America 

New Holland Pike 

Lancaster, Pennsylvania 


RADIO CORPORATION 


of AMERICA ‘ad 
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We’re looking for a man who can wear a new title... 


Numerical Control Engineer 


He may be you—a seasoned electro-mechanical engi- 
neer who is strong on hydro-electric servo theory, 
transistor electronics, and digital techniques. He will 
join a select group that is working on advanced and 
imaginative numerical control projects—such as 
AUTONETICS’ Numill. This all-transistor, tape- 
directed control system for machine tools turns out 
complex tools and prototypes 3 to 20 times faster 
than standard methods. If you are qualified, you owe 
it to your career to inquire about a position in 
numerical control engineering at AUTONETICS. 
Write: Mr. A. N. Benning, Dept. 358 EE-61, 9150 
E, Imperial Highway, Downey, California. 


Autonetics 


Ff NORTH AMERICAN AVIATION, IN 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 


‘ ert 
eR Na ta te te 








TOP LEVEL, SCIENTIFIC 
STAFF POSITIONS AVAILABLE 


with 


Electronic Communications Inc. 


(Formerly Air Associates) 


For Staff Physicist 
Research Physicist ¢ Research Engineers 


PHD Degree Is An Essential Requisite 


Location Is Temporarily Orange, N.J., Through This Summer, And 
Then Permanent Relocation At Our New Facilities In St. Peters- 
burg, Florida 
These Are Permanent Positions With Outstanding Growth Oppor- 
tunities With Our Young, But Well Established & Fast Growing 
Organization 


For Interview Appointment, Or Further Information 
Phone, Wire or Write, collect, Mr. James Moss, Engineering Personnel Manager 


ELECTRONIC COMMUNICATIONS INC. 


(Formerly Air Associates) 
511 Joyce Street, Orange, New Jersey 
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Professional Engineering 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





rect ory 











BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of 
Construction, Investigations, Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


ngineers 
Investigations—Reports—Design 
Procurement—Field Engineering 
Domestic and Foreign 
74 New Montgomery St., 
San Francisco 5, Calif. 


Consult 


Z. H. POLACHEK 


Registered Patent Attorney 
1234 BROADWAY 


(At 3ist St.) 


New York 1, N.Y. 


PHONE 
LO. 5-3088 























DeLEUW, CATHER & COMPANY 


Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 
Industrial Plants—Grade Separations 
Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St., SAN FRANCISCO 2, Cal. 


JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 


Machine Design—Technical Publications 
BOSTON NEW YORK 


7 Hampden Ave 





FRANCIS W. RINGER 
ASSOCIATES 


Consulting Corrosion Engineer 


MOhawk 4.2863 


Narberth (Suburban Phila.) Pa 























Electrical Testing 
Laboratories, Inc. 


Electrical, mechanical, photometric, ra- 
diometric and chemical laboratories, 
rendering testing. research and associ- 
ated services, including certification. 
inspections at factories and field 
investigations. 


2 East End Avenue at 79th St., New York 21 


THE KULJIAN CORPORATION 


Engineers « Constructors « Consultants 


POWER PLANT SPECIALISTS 
(Steam. Hydro. Diesel) 


Utility « Industrial ¢ Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 














TRANSISTOR ENGINEERING 
8. Moskowitz D.D. Grieg N. J. Gottfried 
Product Transistorization, Complete Serv- 
ice in consulting, research, development 
and production on transistor circuitry, 
products and instruments. 


Electronic Research Associates, Inc. 


67 East Center Street. Nutley, N.J. 
NUtley 2-5410 


CONSULT THIS DIRECTORY 


when in need of specialized 


engineering service 








SANDERSON & PORTER 


CONSTRUCTION 
REPORTS SURVEYS 
New York New York 

















SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn 
CHICAGO, ILLINOIS 


Street 

















ELLMANN ENGINEERING CO. 


Designer and Manufacturer of Electrical 
Signals and Fire Alarm Systems. 


P.O. Box 3627 
Washington 7, D.C. 





PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural © Civil 


% 4 Thermodynamic © Architectural 


isnt 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvanic 





F. C. TORKELSON CO. 


ENGINEERS 


industrial Plant Design 


Process Development 


Economic Studies 


Estimates 
Plant Layout 


146 South West Temple 


SALT LAKE CITY 1, 


UTAH 














FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 

Tel: Washington. D. C., Oliver 4-5897 
Research Studies. Evaluations, Specifica- 
tion. Development. Engineering. Proto- 
type Manufacture, Technical Writing. 
rafting. Art Work. Ofiset A nee 4 
fields related to Electronics Test Equip- 
ment, Radio Interference, VHF -UHP 


Tuners and Circuits, Missiles, Electro- 
mechanical Systems and Components. 














MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 


Harry W. Houck Martia! A. Honnell! 
Specialists in the Design and 
Development of 
Electronic Test Instruments 
Registered Patent Attorney 


Boonton, N.]J. 





UNIVERSAL WIRE & CABLE CO. 


Wire & Cable Specialists 


Stocking All Types Of Insulated Cable For 
Commercial and Industrial Applications. 


2929 N. Paulina Chicago 13, Il 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design. Development and Manufacture 
of Transformers, Chokes, Etc. 
for the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury, L.I., N.Y. 
EDgewood 3-2933 

















MINER and MINER 
Consulting Engineers 
Incorporated 


Greeley Colorado 











The J. G. WHITE 


Design—Construction 


Appraisals 


80 Broad Street 


Engineering Corporation 


Reports— 


NEW YORK 
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RR RR RA 
ENGINEERS 


Plan coordinate 
and design 
construction of 
complex nuclear 
facilities 


The aircraft nuclear propul- 
ion program at GENERAL 
ELECTRIC in Evandale, 
Ohio, is going ahead so rap 
idly that many new buildings, 
shops and advanced test facil 
ithe must be planned and 
erected 


OPENINGS NOW FOR 


COORDINATOR 
ME or EE with 2 to 4 years’ 


experience in the planning 
and scheduling of complex fa 
cilities. Must be able to co- 
ordinate ite preparation, 
erection of buildings and 
equipment installation; assist 
construction subcontractor; 
evaluate equipment perform 
ance and construction tech- 
nique 


HEATING & VENTILATING 


Engineer, ME or EE with 
background in heating and 
ventilating projects involved 
in facilities construction 


INSTRUMENTATION 

Engineer ME or EE with sev 
eral years of appropriate de 
ign or project experience in 
construction instrumentation 


ELECTRICAL SPECIFICATIONS 

Engineer, EE with 2 to 5 
years in design work, includ 
ing experience in preparation 
of electrical plans and specs 
for new facilities. He will also 
conduct field investigations 
Perform design calculations 


1LARIT FPULLY COMPETITIV} 
COMPREHENSIVE BENEFII 
RELOCATION EXPENSES PAID 


Choice of two locations 
Cincinnati, Ohio + Idaho Falls, idaho 
Write in confidence tating salary 
equirement to location you prejer 
J. R. Rosselot L. A. Munther 
P. 0. Box 132 P. 0. Box 535 
Cincinnati, Ohio Idaho Falls, idaho 


GENERAL G@ ELECTRIC 
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Your engineering ability deserves a future... 


AND HERE'S 
WHERE YOU WILL FIND IT! 


Look ahead to tomorrow and beyond... as engineers always do, 
always will. Use your ability to the utmost with a world-acclaimed 
pioneer and leader in commercial electronics. You'll work with and 
for creative-minded engineers in small groups. You'll know recog- 
nized ability is rewarded financially, professionally. 


As one of us, you enjoy the best view of electronic frontiers, for 
they’re all around you. Among today’s altogether new and stimula- 
ting design and development projects, there are these very desir- 
able openings in: 


Advanced Circuit Design Te istors & Magneti 

Electron Microscopes & Diffraction Cameras Computer Logic 

Automatic Control & inspection Techniques Electronic Test Equipment 
Broadcast Transmitters & Antennas 





If you are opposed to applying your energies and ability on work 
beneath your fullest capacity...if you have Senior or Junior 
qualifications in electrical or mechanical engineering or physics... 


send complete resume to Box 548, Electrical Engineering, 33 
W. 39th St., New York 18, N. Y. 











For the engineer who wants to set precedents — 
Armament Control Development 


Your job will be original thinking from research 
through manufacture...to analyze and evaluate 
AUTONETICS’ armament control systems for ad- 
vanced, new weapons systems...to begin with the 
tactical problems, then find out exactly what arma- 
ment control functions are needed, and develop and 
produce them. To qualify, you need a BSEE, MSEE, 
ME or Physics degree, plus four or five years experi- 
ence in armament control or bombing navigation 
systems. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel, Dept. 358 EE-62, 9150 E. 
Imperial Highway, Downey, California. 


Autonetics 4) 


fF NORTH AMERICAN AVIATION, INC 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 
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CHALLENGING © 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
e Computers ¢ Missile Guidance 
e Jet Engine Fuel Controls 











WITH & THE ELECTRONICS DIVISION OF 


General Wotors 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 






Why not send us full facts about your education, work background, ete 


We will do all we can to treat your application with the fullest confidence 


AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 


WELECTRICAL ENE 











RCA... 
MISSILES... 
WHITE SANDS... 


TRY TOPPING THAT COMBINATION FOR A 
FUTURE IN ELECTRONICS ENGINEERING! 


Here’s everything an RCA missile position at White Sands 
means to an engineer with prime ability. You will probe outer 
edges of missile technology, working on our nation’s most 
complete guided missile weapon system, You will share with 
top engineers in the field RCA assignments in ground sup- 
port systems, missile guidance and complex launching sys- 
tems. You must, of course, have your EE, ME or Physics 
degree, several years’ electronic design experience... and 
must be familiar with one of these fields: 

Internal instrumentation 


Equipment control 
Data analysis 


System and sub-system analysis 
Reliability data control 
Evaluation of new components 


Proje ts will be related to sub-systems such as: 


Data processing equipment 
Fire control 
Data simulation 


Precision radars 
Digital devices 
Analog devices 


Start at an excellent salary ...A full program of liberal benefits 
gives your income added security. RCA’s Tuition Refund Plan will 
provide for advanced studies. RCA pays relocation expenses, 


ARRANGE A CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 


Send complete resume to: Mr. D. D. Brown 


Manager Engineering Employment, Dept. V-9F 


Radio Corporation of America 
Moorestown, N. J. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


Groat plore to build a ewreer... 


HOME OF WESTINGHOUSE AIRCRAFT 
EQUIPMENT DEPT. 


¢ Westinghouse designs & builds more modern 
Electric systems for aircraft than any other 


manufacturer in the world 
Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


Design & Development 


ENGINEERS 


MS-BS Degrees (or State Registration 
Certificate). Electrical—Mechanical—Expe 

rienced or recent Graduates. Some PhD 
Openings 








Unexcetied Development Lab Facilities; Payroll 
Adder Pian: Cost of Living Bonus; Liberal Pen- 
sion & Insurance Plans; M.S. Degree Educa- 
tional Program; Excellent Living Conditions, 


Send Resume to Mr. Walter N. Richey, Dept. 2M-4 


Lm Westinghouse 
We ELECTRIC <> coRP 


AIRCRAFT EQUIPMENT DEPT. 
P. O. Box 989, Lima, Ohio. 





ambitious? 


OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 
in the field of high perme- 
ability magnetics, we are 
expanding our creative 


engineering leadership. 
These are “threshold to 
management’ positions 
for which we need 


ELECTRICAL AND 
ELECTRONIC ENGINEERS 
Choose your own avenue 
of development or appli- 
cation work in instrumen- 
tation, magnetic circuitry 

and magnetic materials. 
If you can qualify for a 
really bright future, send 


expervtence summary to 


Mr. Keith Krewson, Mgr. of Personnel 


fO GT 
MAGNETICS inc. 


_team 








BUTLER 2, PA. 
i, (near metropolitan Pittsburgh) 


ELECTRICAL ENGINEERING 
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How to make the most 
of your engineering career 


ONE OF A SERIES 


get into an industry 
that’s on its 
way up Job stability is important to 


your future, So is security. 
Your work loses its sparkle if you're 
worried about next year. Or the year after. 
Where do you find security? In an industry 
that’s on its way up. And in a company 
that has a limitless future before it. 


To cite just one example: Boeing is expanding 
so steadily that today it employs 400%, more 
engineers and scientists than 10 years ago, 
Contracts for commercial jet transports, 
intercontinental jet bombers and military jet 
transport-tankers extend far into the future, 
New plants are abuilding—including a vast 
ie one for producing the Boeing 707, 
Rig 


\ America’s first jet transport. 


categories, including civil, mechanical, 
electrical, aeronautical, and related fields. 
Boeing offers you high starting salaries, a 
retirement plan and a host of other benefits— 
plus a selection of young, wide-awake 
communities in which to live. 





SEI EMM i 


Aviation leadership since 1916 


j 


Make the most of your engineering career— 
fill in the coupon and mail it—now ! 


Meantime, Boeing design engineers are 
developing years-ahead projects, many in 

f top secret categories. The future is truly 
limitless. That's the beauty of working with 
a dynamic organization, and in an industry 
like aviation, which is young, with its 
future still ahead, It’s one field in which you 

) can still get in on the ground floor. 
Boeing has openings now for mathematicians, 
physicists, scientists and engineers of ALL 
\ 





JOHN C. SANDERS, Staff Engineer Personnel 
Administrator Boeing Airplane Co., 
Dept. £.64, Seattie 24, Wash. 


' ' 

> 
FRED B. WALLACE, Chief Personnel Engineer — 

: Boeing Airplane Co., Dept. E.64, Wichita |, Kansas 

j H. A. MILLIGAN, Supervisor, Engineering 
Personne! Boeing Airplane Co., Dept. E64, 
230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 


advantages of a career with Boeing 











Name 

School(s Yeor(s Degree(s 
Address 

City State 


Telephone number 


a ae ae 
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Classified Advertising 


BALT MORE Professor for High Voltage Techniques, circuit 


breakers; switches; transmission lines; transform 


An Engineer’s Company Where Pioneering Progress — Sn a ee ee oe 


° 40, advanced degrees preferred but men with 
Pays Off for Engineers Able to Meet the Challenge practical experience ' considered, Attractive 
salaries, travel expenses and housing allowances 
At Westinghouse-Baltimore, Engineers are making history in the in pleasant climate, Also local University faculty 
electronics field, In the seven operations that comprise the Baltimore opening» in similar and ether categories. Salary 
Divisions, excellent oppcevanaies are available for engineers interested _ Z my bo yy a a oleae Ae 
in research, design, development and production work—on airborne, H ym Romanowitz, Head beseeenen of 
ground and shipboard electronic systems, Ordnance, X-Ray, Carrier Electrical Engineering, University of Kentucky, 
icrowave, and Induction Heating equipment. Write today and find Lexington, Kentucky 

out where your engineering experience and talents can be best put to 
work on tomorrow's new dimensions. 


THis is Westin ghou Se | mine rom page 184 


NOTE: Closing date for material to be set in 
the classified advertising column, as well as 
cancellations for running ads, must be received 


not later than the twenty-fifth of the second 





month preceding; i.e., November 25th for the 


January issue. 








AIR ARM offers exciting projects, in- ELECTRONICS engineers revolution- 
cluding the Aero-13 Armament Con- ized radar with the amazing Para- 
trol System and advanced concepts balloon. The Electronics Engineer- 
in Fixed Fire Control Systems, ing Department is engaged in Com- neers immediate recognition of experience and 
Bomber Defense Systems, Missiles munications, Missile Ground Control ability. Challenging opportunity in the following 
Sub-Systems, andSurveillance Radar. Engineering, Advanced Develop- fields: Application Engineering, Control Engi 

ment, and Radar Engineering. neering, Control Systems Development in Indus- 
trial Engineering Field Sales Engineering, 
Manufacturing Engineering, Patent Law, Prod- 
uct Development, Field Service Engineering. Ex 
cellent salaries, Liberal Benefits Program, Edu 
cational Aid Relocation Expenses Finest 
working facilities. Personal interviews will be 
arranged after receipt of resume. Inquirics will 
be treated in strictest confidence, Please send 
resume to: Personnel Director SOUARE D 
COMPANY, Electric Controtler and Manufac 
turing Division, 4500 Lee Road, Cleveland 28, 
Ohio. 


ENGINEERS GRADUATE EE, ME, IF—one to 
ten years experience. We offer qualified engi 


Positions Wanted 
ELECTRONIC SERVICE DEPARTMENT ORDNANCE DEPARTMENT... main- 
Field Engineers service Westinghouse tains a field site at Key West, ELECTRICAL ENGINEER—B.A.Sc.—Ten years 
Air Arm and Electronics products Florida for testing underwater ord- expertence in industrial design and Seid con 


struction Ihree years maintenance supervisor 
1rounc ew « e device 
aromas he wane. nance devices. Age 36, married with children, Desired location, 


northwest or west. Box 545 


FLECTRICAI ENGINEER B.S.E.E., Regis 
tered professional engineer, & years utility ex 
perience. Desire challenging position in same or 
other fields. Utility managerial or limited travel 
considered, Box 546 
eee eee 
ENGINEERS’, SCIENTISTS’ AND TECH 
NICIANS' RESUMES our specialty. Multilithed 
reproductions—$3.80 per page 50 copies— $4.80 
ag 00 « s. Mail lers add $.35. Write 
X-RAY DEPARTMENT CARRIER MICROWAVE DE- INDUSTRIAL ELEC. Ec Aeien ae ecke Vous Maman” als excante 
specializes in creative PARTMENT engineers de- TRONICS DEPARTMENT guide $1.50 postpaid. Orville E. Armstrong & 
engineering, a8 exemp- signed and developed the ... Specialists in Induc- Company, 55 W. 42nd Street, Dept. E, New 
lifed in the unique small K-R All-Transistor tion Heating equip- York 36, New York 


Cine-Fluorex Machine. Carrier Relaying set. ment for the metal EE 


te working industry. A.LELE IRANSACTIONS wanted to buy for 
cash back volumes and sets, also other scientific 
; FOR MORE INFORMATION ON THIS “ENGINEER'S COMPANY” and technical Journals—E. BE. ASHLEY, 27 East 
A SEND FOR THE ENGINEER'S CAREER BOOK —""NEW DIMENSIONS”. 2ist Street, New York 10, New York 
~ Write to Dr. J. A. Medwin, Dept. 676, Westinghouse Electric Corpora- 
coe tion, P. O. Box 746, Baltimore 3, Md. Please indicate your degree, yer r 


of graduation and field of interest. For a confidential interview, include 
a resume of your education and experience. For Sale 


e 
B A LT i M oO ie t FOR SALF—500, 1000, 3500 and 7500 KW 
oa lurbo-Gencrators. 25,000, 35,000, 75,000 and 2— 
- ° ’ 90,000 LB/HR Water Tube Boilers. Miscellane 
Advanced Electronics Systems, Ordnance, X-Ray, An Engineer S Company ous items of steam electric plant equipment. 
Carrier Microwave, and Induction Heating Equipment \ wNce Contact J. P. Crawford, Superintendent, City 
for Military, industrial, and Commercial Purposes. | eee Water & Electric Department, Dyersburg, Ten- 


nessee 
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June 1957 


in Engineering, the 


BEST OPPORTUNITIES 


are in 


in Aviation, the 


BEST OPPORTUNITIES 


oe a 


ANALOG COMPUTATIONS ENGINEERS 
Should have experience in 
analyzing, programming and 
computing problems on 
the active type analog computer. 
Background in basic engineering 
and Servo theory is desirable. 


ee 





PROPULSION ENGINEERS 
Experienced in installation and 
performance analysis of turbojet, ram 
jet,and rocket propulsion systems 
in both preliminary design and design 
development phases. 





Ncumemmem——  C 


AIRCRAFT CORPORATION « Dallas, Texas 
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are at TEMCO 





FLUTTER and VIBRATIONS ENGINEERS 
Qualified to take responsible positions 

in Theoretical Flutter Analysis; 
Supersonic Oscillating Aerodynamic 
Theory; Vibration Theory; Strain Energy 
of Structures; Thermal Effects of 
Structures; Flutter Model Design and Testing 





MR, JOE RUSSELL, Engineering Personnel 
Dep't 170-B, Room 5, Temco Aircraft Corp, 
Box 6191, Dallas, Texas 


Please send me complete details of the Temco story of 
unusual opportunities for creative engineers. I am especially 


interested in 
Name 


Address 
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ENGINEERS: Etectronic & Mechanical, puysicisTs 


Melpar’s work on the earth satellite is one of many diversified projects. 


Melpar’s more than 90 projects give 


wider scope to 
men of talent 


At Melpar the problems posed by our more than 90 current projects 
allow you to work in the area of your choice and make contributions 
on advanced levels 

Our dynamic growth (we've doubled in size every 24 months for 
the past 11 years) constantly creates new middle and top level open- 
ings; our policy of individual recognition allows you to compete for 
them strictly on merit, and to receive financial compensation limited 
only by your ability 

As a member of a Melpar project group you'll enjoy freedom and a 
team spirit found only in a young organization of our size. Each 
project group is charged with responsibility for solving problems from 
conception to prototype, This means that you gain invaluable expe- 
rience in inter-related spheres, essential to eventual directorship 
responsibility 

Living is relaxed and good in the Washington, D. C. area with its 
mellow climate and spacious suburbs. Our new air-conditioned 
laboratory is well-instrumented with an eye to future needs and is 
situated on a wooded 44-acre tract. 


DUE TO OUR DIVERSIFICATION, OPENINGS EXIST IN PRACTICALLY 
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT 


Qualified engineers will be invited to visit Melpar at company expense 


For detailed information on openings, the laboratory, and 
the industry-free area in which we're located, write: 


Technical Personnel Representative 


Mi E L PA R Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3129 Arlington Boulevard, Palis Church, Va, 
10 miles from Washington, D.C, 
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Packaging 


. Engineer 


with unusual 
advancement 
potential 





The Missile & Ordnance Systems Department 
of General Electric, prime contractor for 

the ICBM and IRBM nose cones; has a 
responsible position in the Instrumentation 
Engineering Operation. 


Duties include: Solving unique packaging 
problems for airborne electronic equipment 
used in instrumentation transducer 
systems; developing testing techniques 

for laboratory evaluation under simulated 
conditions; acting as a consultant 

to design and development engineers. 


Position requirements: Degree in 
Mechanical or Electrical Engineering plus 
several years’ experience in packaging 
small electronic assemblies. 


Desired: Experience or knowledge of military 
specifications, potting methods, and 

printed circuit techniques for transistor, 
semi-conductor, and sub-miniature 

vacuum tube circuits. 


We are a research and development laboratory 
affiliated with one of the world’s largest, 
most diversified and progressive industrial 
organizations. The environment is completely 
technical and professional. We hold prime 
contracts of a long-term nature with all of the 
armed services. Salary and benefits are 
liberal. Excellent facilities and equipment. 


Our Manager of Airborne Instrumentation 
Engineering will be pleased to review 

your confidential resume. He will invite you 
to Philadelphia for a personal interview 

if your qualifications are appropriate. If you 
prefer, you need not reveal the name of 
your present employer. 


Please send resume to: 
MR. JOHN WATT 
Technical Recruiting, Room 572-3 


whe 
«MISSILE & ORDNANCE SYSTEMS DEPT.”. 


: GENERALQPELECTRIC : 


° 1617 Pennsylvania Bivd. . 

a Philadelphia 3, Pa. a 
. 
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ELECTRONICS ENGINEERS... 


Planning to travel in upstate New York 


this summer? BE OUR GUEST! 


If you’re planning a vacation in upstate 
New York—or if you'll pass through 
on your way—please stop and pay us 
a visit. It may be the most important 
stopover of your life. 

We'd like to meet you and show you 
and your family our facilities—and a 
bit of Rochester hospitality. We'll show 
outstanding opportunities for your fu- 
ture as a professional engineer at 
Stromberg-Carlson. 

When you think of your future, con- 
sider carefully these advantages offered 
by Stromberg-Carlson. 


Here you'll find... 

professional recognition 

rapid personal growth in a fast- 

expanding company 

excellent starting salary and quick 

advancement 

fully subsidized graduate study 

ideal living conditions in a beautiful 

medium-sized city that offers fine 

homes, outstanding schools, and vast 

cultural and recreational facilities. 

The list at the right shows you where 
your future lies. Check it carefully. 
Then phone or write— 


ARTHUR N. PAUL, Director of Technical Personnel 


SC STROMBERG-CARLSON 


A OIVISION OF GENERAL DYNAMICS CORPORATION 


é + 
% = 





Electronic Communication 
Systems 


Telecommunications 
Switching Circuits 
Carrier Circuits 
Equipment Engineering 
Equipment Design 
Apparatus Design 


Data Processing 

Solid State Digital Computer 
Systems 

Electroacoustics 


Mathematicians—Operations 
Research 


Physical Chemistry 
Electromechanical Design 
Radar and Countermeasures 
Missile Guidance Systems 
Production 

Microwave Circuits 
Navigation Systems 
Systems Test Equipment 
Technical Writers 

Test Equipment Design 
Quality Control 

Industrial Engineers 
Sales Engineers 


Stal 153 Carison Road « Rochester 3, N.Y. 
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SIMPLYTROL AUTOMATIC PYROMETERS 


For Control of Temperature 


10 standard 
ranges from 
~—~200” to 

+ 3000” F. 
Accuracy 2% 
(limit of cali- 
bration error). 
Sensitivity 

4 ohms per 
millivolt. 





Cat. 


Thermocouple-type automatic pyrometer for controlling tem- 
perature in furnaces or ovens and manufacturing processes. Leads 
between Simplytrol and its thermocouple sensing element may be 
up to 100 feet or more depending on temperature range and lead 


wire resistance, Load relay, 5 amperes S.P.D.T. 
Optional heavy duty relays to 40 A. 


Either AUTOMATIC control or LIMIT shutoff. 
An automatic Simplytrol turns heat on and off | 
to hold required temperature. Proportioning 
effect can be increased or decreased by 
changing cam on the sensing cycle. With 
shorter cycles, control more nearly approaches 
straight line. A limit Simplytrol locks up when 


Cat. No. 4532- 


MFP, size 


until reset. Use limit Simplytrols for monitor- 0/800°C. 

ing and safety shutoff or alarm, $127.00 

Cabinet model for wall mounting or portable shown at top. To the right is 
an MFP Simplytrol for flush mounting in a cabinet of control panel. Several 
other mountings are shown in Catalog 4-C. Send for your copy. Assembly 
Products, Inc., Chesteriand 60, Ohio, Phone (Cleveland, O.) HAmilton 
3.4436. (West Coast; Box XX, Palm Springs 60, Calif. Phone DHS 4.3133) 


No. 4535, size 10” x 6” x 7”, 
Range 0/1000" F,0/500°C., $135.00 





5"x51"x8" deep. 
the trip point is reached and remains locked Mende 0 1500°F, 
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New 9'%-inch control center units 
mean greatest flexibility 


Westinghouse control centers with 9%- and 14-inch 


interchangeable modular units provide for expansion needs 


It’s impossible to foresee how big a plant will be ten 
years from now. But you can be ready for future 
growth with the Westinghouse control center. It 
will be ready to meet whatever demands are made 
on it for expansion or modification. 

The clean, modern design is made for tomorrow. 
It’s easy to lay out, completely interchangeable. 
New 9!4-inch units save valuable plant space. 


Available in both indoor and outdoor types, ‘‘walk- 
in” or ‘“‘non-walk-in’’, 

To see how easy it is to plan and specify industry’s 
most advanced control center, contact your 
Westinghouse sales engineer. Or write Westinghouse 
Electric Corporation, 3 Gateway Center, Pittsburgh 
30, Pennsylvania. Ask for B-6722. 


J-21943 


fA 
“, 


you CAN BE SURE...i1F ITS Westinghouse iW 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Al develops reactors for 
largest power plants and 
smallest research labs 


A wide selection of nuclear reactors, 
ranging in size from a 75-megawatt 
nuclear power plant to generate electric- 
ity, to a 5-watt laboratory instrument, 
have already been completed, or are at 
present under construction by ATOMICS 
INTERNATIONAL. 


The Sodium Reactor Experiment, 
part of the Atomic Energy Commis- 
sion’s program to develop economical 
nuclear power, now undergoing tests 
in the Santa Susana Mountains near 
Los Angeles, will have an output of 20 
thermal mw and will generate about 
6.5 mw of electric power. It is the pro- 
totype of a full-scale sodium graphite 
reactor design, which will have a power 
output of 75 to 125 mw. ATOMIcs 
INTERNATIONAL regards it as a promis 
ing reactor type for economical power 
generation 


The Organic Moderated Reactor, a 
relatively new approach to economical 
nuclear power, is particularly appro 
priate for smaller plants. ATOMICS 
INTERNATIONAL is completing con 
struction of the Organic Moderated 
Reactor Experiment for the Atomic 
Energy Commission at the National 
Reactor Testing Station in Idaho, part 
of a development program for the 
OMR. Basic advantages of the OMR 
include compact core with good neutron 
economy, low pressure coolant system, 
and freedom from corrosion problems 
The OMR is also considered promising 
for ship propulsion, and ATOoMmiIcs 
INTERNATIONAL is making a design 
study of this reactor type for maritime 
use 


Research Reactors are now being 
built by ATOMICS INTERNATIONAL for 
Japan, Denmark, West Germany, and 
West Berlin. They are similar to the 
ATOMICS INTERNATIONAL reactor now 
in service at Armour Research Founda 
tion, Chicago —the first to be designed 
specifically for private industrial 
research, 

The Laboratory Reactor is a new, low- 
cost instrument designed specifically to 
meet the needs of universities and 
industrial laboratories for nuclear 
training and research 


ATOMICS INTERNATIONAL, One of 
America’s major builders of nuclear 
reactors, is staffed and equipped to help 
you with any phase of reactor develop 
ment. Please write: Director of Techni 
cal Sales, Dept. EE-73, Aromics IN 
TERNATIONAL, P. O. Box 309, Canoga 
Park, Calif. Cable address: ATOMICS 


+ELECTRIK 


. 


Reactor “heart”. An AI technician 
installs zirconium “cans” containing the 
graphite moderator in the core of the 
Sodium Reactor Experiment. The use 


of a sodium coolant allows a high- 
temperature, low-pressure heat extrac- 
tion system with high thermal efficiency 
of power conversion. 





CORE 


EXPANSION TANK 


TURBINE GENERATOR 


STEAM GENERATOR 


PUMPS 








Typical OMR Central Station Power 
Plant. Basic advantages of OMR 
include small size, compact core, low- 


Armour Reactor is a 50 kw water- 
boiler unit for industrial research. It 
has nine beam tubes for experimental 
purposes 





pressure system, and freedom from cor- 
rosion problems. This also makes it a 
promising reactor for ship propulsion. 


Nuclear Nutshell. Laboratory Reactor 
operates at 5 watts of power and pro- 
duces more than 100 isotopes. It can 
be operated by one trained man. 


ATOMICS INTERNATIONAL 


A DIVISION O 
PIONEERS IN THE 
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AMERICAN AVIATION, INC 
CREATIVE USE OF THE 
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In ANY Laboratory .. . 


A the Most Valuable 
General-Purpose 
BRIDGE 


for Measurements of: 


Resistance: 
1 milliohm to 1 megohm 


8 
1uuf to 100 uf 
inductance: 
B Dissipation Factor: 
_* 002 to 1 


Storage Factor (Q): 
.0O2 to 1000 


Accuracy: 
1% Over Major Portion of 
Ranges 
Completely Self-contained 
except for Headset 
Four Ory Cells Supplied for 
dc measurements; 1,000- 
cycle hummer for ac 


Zero-center Galvanometer 
for de and headset (not in- 
cluded) for ac 


Always Set-Up and Ready for Immediate Use 
Type 650-A impedance Bridge: $270 


\ To 
Oe 
yer ’ a 

- adie. 
« % 


Type 650-P1 Oscillator-Amplitier: $156 


increases the sensitivity of the Type 650-A Bridge and 
m from ac 60-cycle line. Oscillator fre 

_, with harmonic content less than 4% 

r voltage gain is continuously ad 

jJepending on headset used. Fits 


ri ige 


General RadiovCompany 
275 Massachusetts Avenue, Cambridge 39, Massachusetts 


road Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 8055 13th St., Silver Spring, Md. WASHINGTON, DO. C 


6605 W. North Ave... Oak Park CHICAGO 1150 York Road & Guernsey Avenue, Abingtor 1, Pa. PHILADELPHIA 


Califor SAN FRANCISCO 1000 N. Seward St. LOS ANGELES 38 
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Designed especially for computers 


RCA-6887 Cuts Heater Power 


Combining exceptional dependability, small size, and a low-wattage 

heater (1.26 watts) ...the new RCA-6887 performs with high efficiency 

on one third less heater power than conventional twin diodes. This 
new tube offers up-to-date advantages for compact, medium-speed switching 
circuits. 
Among the many design features of the RCA-6887 contributing to long life and 
high dependability are a pure-tungsten heater, special-alloy cathodes which 
retard interface, high-purity nickel plates, plus a protective shield to minimize 
interelectrode leakage. Each cathode utilizes a separate base pin to permit flex- 
ibility of circuit arrangement. 


Strict production controls based on typical electronic computer conditions, ex- 
treme care in selection and inspection of materials, and rigorous tests for shorts 
and leakage—assure uniformity of electrical characteristics and stability initially 
and throughout life. 


RCA RADIO CORPORATION OF AMERICA 


ey Tube Division Harrison, N. J. 
- ® 


Investigate the many advantages RCA-688 
offers your medium-speed electronic com 
puter designs. Contact your RCA Field Rep 
resentative at the RCA District Office neare 
you. 


HUmboldt 5.3900 
744 Broad Street 
Newark 2,N. J 


MIDWEST Whitehall 4.2900 
Suite 1181 
Merchandise Mart Plaza 
Chicago 54, lil 


RAymond 3.8361 
6355 East Washington Bivd 
los Angeles 22, Calif. 


For technical data on RCA-6887, write RCA 
Commercial Engineering, Section FI16Q 
Harrison, N. J, 





